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REMINDS ME OF 
SOMETHING THAT 


HAPPENED WHEN ACTING 
| WAS COURTING yp pn ca LATER YOUR ane GAVE 
YOUR AUNT EMMA 1 WAS WORRIED, TOO ME A TIP. SEEMS I'D BEEN 
GETTING A LITTLE CARELESS 
YOU KNOW HOW CRAZY I'VE / ABOUT "B.O.” 


BEEN ABOUT GRACE, UNCLE. 
SHE SEEMED TO LIKE ME, TOO. 
THEN SHE CHANGED _. SNUBS 
ME POLITELY NOW. TURNS 
DOWN MY DATES — AND 
WON'T GIVE 
A REASON 


SAY, ARE YOU 
HINTING THAT 1....? 






































FORTUNATELY, | COULD GET “ ” 
LIFEBUOY EVEN IN THOSE | B.O. GONE _ 4i B.0.” has ALWAYS been 


DAYS. | DIDN'T ym mF Uncle prepares to say - Guiveies : 
MORE CHANCES AFTER THAT | | “BLESS YOU, MY CHILDREN” an unforgivable fault! 
LOOKS LIKE I'LL BE HAVING A NEW NIECE N LOVE—in social or business relations—“B.O.” (body odor) 





ENOUGH SAID, UNCLE ! SOON. ors edb panei = is a handicap mo one can afford to risk! It’s easy to offend 
oe | Sen unknowingly, for pores give off a quart of odor-causing waste 

LIFEBUOY NOW / TO THAT “B.O. : ; . 
daily. Warmer weather makes us perspire even more freely— in- 

y persp ¢ freely 

| creases “B.O.” danger. Play safe—bathe regularly with Lifebuoy. 
| Its clean, fresh, quickly-vanishing scent tells you Lifebuoy is d/f- 
ferent from ordinary toilet soaps— gives extra protection. Its rich, 
‘penetrating lather purifies and deodorizes pores—stops “B.O.” 


Dull skins freshen 


Make Lifebuoy your complex- 
ion soap—watch your skin im- 
prove! For Lifebuoy deep-cleanses 
—its creamy, searching lather 
rids pores of clogged impuri- 
ties—makes dull complexions 
glow with health. 


A PRODUCT OF LEVER BROTHERS CO. 
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He learned about shaving from her! G> by St -HaRT- 



















































LIFEBUOY SHAVING CREAM 
PLEASE. ONLY ITS EXTRA- 


=| MOIST LATHER CAN 


») SOFTEN MY gf Ay" 
. TOUGH BEARD 
“ er 

y 


LL GET A TUBE FOR porn tea OH, THANKS. LL TRY IT KATE, YOUR DAD WAS RIGHT. THIS (S Yas 

ED, DAD. HE CANT GET C <> TOMORROW £) THE SMOOTHEST SHAVE | EVER HAD! Je 

DECENT SHAVES er [AE AMORNING AND DOES MY FACE FEEL GREAT! (% 
ee ~ es . 


HERE'S ANOTHER VOTE FOR LIFEBUOY J 





















I'M GLAD IT 
HELPS, ED. FE 


Use this extra-moist lather that 
soaks beards soft —soothes skin 


Holds 52% more moisture Tough whiskers come off quicker, 


ORa clean, snappy, long-lastin cleaner, easier. It’s kind to the skin, 
F shave—t Pesce’ PY oth red “| li Le too—leaves it soft, relaxed, refreshed. 
Lifebuoy Shaving Cream. Because it Try it. Get the big cheerful red tube 
holds 52% more moisture, Lifebuoy at your druggist’s. Or write to Lever 
lather does what ordinarythin,quick- Bros. Co., Dept. A-146, Cambridge, 
drying lathers never can do. It soaks Mass., for a free trial tube. (This offer 
stubborn stubble soft — extra soft. good in U. S. and Canada only.) 
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( vep-it's BAD NEWS- 


BUT YOU CANT SAY 
| DIDN'T WARN YOu! 
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ee 
) Van you’re running about thirty miles an 
hour these pistons are flying up and down a couple 


of thousand times a minute. Think about how fast 





that is and then you see that if they get smacked 
on the nose every time, sooner or later you run into 
trouble. 

“Most people don’t realize just how much dam- 
age knocking gasoline can do to a car. That’s why 
I told you that you better use Ethyl Gasoline last 


time you were in. Remember? 


“It’s your car and your money — but after we ) 
get this job fixed, take my advice and use Ethyl. A é = pr . 

; P d Ccomclal : fon 
It’s cheaper in the long run, and what’s more, you’d Goop +. © L mmm ETHYL 
b f d t 1 | lif it . GASOLINE FL D mmm 8 6GASOLINE 

e surprised to see how much more life it gives ’ 

39 . end, 

to an older car.” The neat best thing to a brand-new Seid fat sctcinalnnh: Qaeda 


car is Ethyl in the tank of your present car. Ethy] 
Gasoline Corporation, New York City. 


NEXT TIME STOP AT THE ETHYL PUMP 
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How to 






-SIMONIZ 


Your Car! 


TO REMOVE GRIME, DISCOLORATIONS AND 
DULLNESS ALWAYS USE THE WONDERFUL 





SIMONIZ KLEENER. Nothing could be 
swifter or safer! No hard rubbing! 
Just a few easy strokes restores 
the lustre to the finish and makes 
your car look new again. 





TO KEEP YOUR CAR BEAUTIFUL FOR YEARS 
PROTECT THE FINISH WITH SIMONIZ. 
Made to withstand all conditions 
of weather and climate! Lasting! 
Simply applied with a cloth! 
Simoniz keeps injurious elements 
from getting at the finish to dull 
and destroy it. Protects the finish, 
positively makes it last longer and 
keeps the colors from fading. 





ALWAYS BEAUTIFUL WITHOUT BOTHER 
OR EXPENSE. Dust and dirt wipe off 
easily from the Simonized finish 
with a dry cloth. Washing is rarely, 


if ever, necessary. Think, in a few 
seconds you can always have a car 
that sparkles like new. So Simoniz 
your car, and doit right away, too! 


Always insist on Simoniz and Simoniz 
Kleener! Sold at hardware and auto 
accessory stores everywhere. 








By R. M. BOLEN 


Secretary Popular Science Institute 


In the weather maker, right, air 
is passed through a copper mesh 
filter and then mixed with a fine 
whirling water spray. Dust and 
impurities are thus removed and 
moisture added to the air. Be- 
low, drawing shows details of an 
air-conditioner which is attached 
to the rear of a warm air heater 
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AUTOMATIC 7 
By | WATERCONTROU 


FOR THE HOME 


HEN he built his first fire, 

primitive man made the world’s 

first air conditioner. The 

warmth of its bright yellow 
glow provided comfort from the chilling 
evening winds. 

Today, air conditioning is a far broader 
term. It means more than merely heating 
the air when it is cold. Science has found 
that other factors are essential to com- 
fort in summer as well as winter. Air 
must be cooled if it is hot, dried if it is 
too wet, wetted if it is too dry, cleaned 
if it is dirty, and circulated to insure 
even temperature. 

The importance of each of these items, 
of course, depends on conditions. There 
is little need for heating in the sultry 
tropics. Cooling, on the other hand, is 
useless in the cold climates of the north. 
Likewise, cleaning, while essential in the 
dusty cities, is of little value in the 
country. 

Modern methods of air conditioning 
are elastic processes. They can be altered 
to meet requirements and carefully de- 
signed and tested equipment is available 


for every need of the home or factory. 

Years ago, Mark Twain said, “Al- 
though everybody talks about the weath- 
er, nobody does anything about it.” But 
Mark Twain was born fifty years too 
soon. Today, air conditioning equipment 
can supply manufactured weather to the 
home as well as the motion picture palace 
and the industrial plant. 

In the modern sense, air conditioning 
consists of four important processes— 
temperature control, humidity control, 
circulation, and cleaning. Each factor 
adds to the air in homes and public build- 
ings qualities that are important to health 
and comfort. 

Air heated artificially loses moisture. 
This moisture must be supplied to create 
the proper balance. In summer, the air 
contains too much moisture. This must 
be removed for comfort’s sake. Air con- 
ditioners solve both of these problems 
automatically, and circulate, temper, and 
filter the air as well. ; 

To the owner of a home equipped with 
a warm air furnace, science offers al 
sorts of air con- (Continued on page 5) 
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MANUFACTUREDWEATHE 
FOR THE HOME 


(Continued from page 4) 


ditioning devices. Some do a complete job, 
others merely supply one or two of the four 
air conditioning requisites. Individual blow- 
ers, automatic humidifiers, and air filters can 
be attached easily to existing warm air 
furnaces, or a complete system that washes, 
tempers, wets or dries, and circulates the air 
can be installed to feed conditioned air to 
the furnace and air ducts. 

With some complete auxiliary systems, cool- 
ing is obtained from ordinary city water. In 
localities where the city water is not cold 
enough or where the summer temperatures 
are excessive, certain manufacturers have 
available mechanical refrigerating units that 
cool the air the desired temperature. 

The home heated by steam, vapor, or hot 
water also can be equipped with air condition- 
ing equipment. As with the warm air systems, 
the apparatus can be either supplementary or 
central, complete or partial. 

Complete ventilating units can be installed 
in the windows of any home regardless of the 
type of heating system in use. Units, no 
larger than a small radio, can be attached to 
the window sills to filter and circulate the 
outside air into the room. 

Automatic auxiliary humidifiers for winter 
use range from attractively designed table 
urns to radiators that provide just the right 
amount of moisture for any temperature. 

Portable room coolers, that chill the air by 
passing it over a cake of ice, offer an air 
conditioning unit for summer use that can be 
wheeled from room to room as required. 

But, the home owner asks, how much does 
air conditioning equipment cost? How do I 
know that the condition of my house warrants 
the investment? Like heating systems, the 
cost of air conditioning equipment varies de- 
pending on conditions, the degree of air con- 
ditioning desired, locality, and installation. 
Complete costs vary from a few dollars for 
a humidifier to be connected to an existing 
warm air furnace to thousands for a large 
central plant installation. 

For the home owner interested in the pos- 
sibilities of air conditioning, Popular Science 
Institute has compiled a ten page bulletin 
listing the various types of air conditioning 
equipment available for the home. This will 
be mailed free to every reader who sends six 
cents in stamps to cover the mailing charges. 
In order that all the necessary information 
may be sent you, please state the size of your 
house, type of heating system in use and fuel 
employed, extent to which the house is in- 
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sulated, and specify what degree of air con- 
ditioning you desire. 





Now Ready 


Two valuable bulletins have 
been prepared for the readers of 
POPULAR SCIENCE MONTHLY 
One is a new twenty-four-page 
specification list of the new 1933 
radio sets compiled by the Pop- 
ular Science Institute. It contains 
full information regarding tubes, 
prices, wave-lengths, and fea- 
tures. The other, a bulletin on air 
conditioning, outlines the type of 
air conditioning equipment now 
available to the home owner. 
There is no charge for these bulle- 
tins except postage. To cover 
mailing send 15 cents for the ra- 
dio bulletin and 6 cents for the air 
conditioning bulletin. Both bulle- 
tins will be mailed to you upon 
the receipt of 21 cents. 




















Ga. SEL im ANOTHER 10,000 MILES 


WITH CHAMPION EXTRA RANGE SPARK PLUGS 


“Champion National Change 
Week is your reminder to get 
set for another 10,000 miles. Just 
look at these plugs of yours in 
this Tester as compared to 
Champion Extra Range Spark 
Plugs e See how your old plugs 
flicker and stop sparking. That 
weak spark means wasted gaso- 
line. That’s why it pays to change 
spark plugs every 10,000 miles. 
It also insures better perform- 
ance e Now see how this new 
Champion stands the gaff. Some 
difference, eh? e See that peculiar- 
ly shaped insulator? It’s patented 
and is the reason why Champions 
have the widest driving range 
known. It means extra power, 
extra speed and absolute depend- 


CHAMPION 


EXTRA-RANGE 


SPARK PLUGS 








ability. You ought to have a set 
of these new Champions, even 
if you hadn’t gone over 10,000 
miles. Okay, it won’t take me 


five minutes to install a set” e 


Champion Spark Plug Company, 
Toledo, Ohio; Windsor, Ontario. 
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The Fish Just Grow and Grow 
But Where Do They Come From? 


In 1930 my son-in-law, at my request, 
built a pond in his pasture in the rice dis- 
trict of this state, and stocked it with min- 
nows taken during March from a large rice 
canal. Just before Christmas, he drained the 
pond to see how his fish were getting along. 
To his great surprise, he found he had about 
500 big mouth trout 
from eight to four- 
teen inches long and 
about half a wagon- 
load of drumfish the 
size of his hand. 
Spurred by this suc- 
cess, he built a sec- 
ond pond for canal 
minnows and a third 
for gold fish which 
he raises and sells for 
bait. This experience convinces me that any 
one can have plenty of fish for his own use 
if he will follow my son-in-law’s example. 
One thing I do not understand is how the 
millions of fish that grow every year in the 
rice canals get there. The water in these 
canals is pumped in from wells but when 
the canals are drained the ditches are lined 
with the little fish. Where do they come 
from ?—M. S. B., Shreveport, La. 


Here’s One Who Wants 
His Chemistry in Chunks 


I spEAK for both myself and my friends 
when I say that your magazine is the best 
science magazine published, but we would 
like to see more and more chemistry. Sev- 
eral people I know have started chemical 
laboratories because of the interest stimu- 
lated by your chemistry articles. Don’t let 
Mr. Hall stop his articles on the microscope. 
Every one of his pieces carries valuable in- 
formation.—G, A., Murray, Ia. 





Your Hydrogen Atoms 
Were Left Undisturbed 


IN REPLY to the question of S. B. M., of 
Des Moines, Ia., as to what happened to his 
two parts of hydrogen, I want to say that 
nothing happened to them because nothing 
was done to separate the oxygen atoms from 
the hydrogen atoms in the water. The iron 
nail in. the process of oxidation combined 
with the oxygen that was dissolved in the 
water and not the oxygen that constitutes 
the water. Therefore, no hydrogen atoms 
were released. The oxygen that makes up 
the water is not utilized because iron does 
not decompose water 
at ordinary tempera- 
tures. The only sub- 
stances that will de- 
compose water at or- 
dinary temperatures 
are sodium, potassium 
and calcium upon the 
application of heat. 
If the nail were placed 
in distilled water, ox- 
idation would not 
take place because the oxygen was driven off 
by distillation—L. D., Brooklyn, N. Y. 
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What’s 30,000,000 Years 
to an Innocent Gallfly? 


ANSWERING the “mean little question” asked 
by M. J. M., of Yonkers, N. Y., in a re- 
cent issue of your magazine, I should like to 
say: The gallfly belongs to the phylon Ar- 
thropoda, of which there are about 400,000 
species. The first traces of these animals are 
found in the Cambrian period which is dated 
at least 500,000 years ago. Three-toed horse 
fossils have been found in the rock of the 
Oligocene which was from thirty to forty 
million years ago. During the intervening 
period of about 470,000,000 years the ar- 
thropods had a long time in which to de- 
velop. As a result they became highly diversi- 
fied and specialized. Hence there is little or 
no noticeable change between the fossils of 
30,000,000 years ago and the descendants 
living today. This should clear up the prob- 
lem raised in the letter by M. J. M—R. M. 
L., Evanston, II. 


Is There Any Way of Making 
This Water Do as Bid? 


Many years ago I tried to pull water from 
a lower level than the level of water in a 
large bell-shaped tank having an open bot- 
tom with a hose going to a small tank, as is 
shown in the drawing. All air was excluded 
and both the bell-shaped tank and the hose 
were sealed against any air getting in. Let 
us estimate the weight of water in the bell- 
shaped tank at 2,000 pounds and the weight 
of water in the hose at fifty pounds. With 
this big difference in weight, wouldn’t you 
think the water in 
the bell-shaped tank 
would quickly suck 
the water out of the 
small tank? Well, it 
won’t. As I have al- 
ways been solid 
bone from the jaw 
up, I have never 
been able to find 
out why it won't. 
I did discover, by 
this experiment, that 
I could make water flow in either direction 
in the hose by raising or lowering the small 
tank. But that, of course, is merely the si- 
phon principle and as old as the hills. What 
got my goat was that the-heavier weight 
did not effect the lighter weight. Now, then, 
will some one please tell me why it didn’t? 
—J. C. H., Hart, Mich. 


WEIGHT WATER IN 
OF WATER HOSE 50 LBS 
2.000 L85__ 








Explicit Directions for 
Making Rainbow Sign 


THE question of G. F. M., Mariners Har- 
bor, N. Y., in Our Readers Say recalled to 
mind instructions I once read for making 
a rainbow sign. I believe the changing light 
feature would readily apply to his proposed 
aquarium and flower stand. The materials 
required are three light sockets arranged in 
a circle or cluster and wired in multiple, 
three flasher buttons which are sold by most 
electrical stores at about thirty cents each, 
and three bulbs, one each of the three pri- 


mary colors red, blue, and yellow. One of 
the flasher buttons is slipped into each sock- 
et before the bulbs are screwed in, and as the 
flashers work independently, various com- 
binations of bulbs will be in action at dif- 
ferent times according to your color scheme. 
—W. G. W., Martins Ferry, Ohio. 


All the World Needs a Cop 
to Keep it on the Jump 


I BELIEVE that world conditions demand 
an international police system. Although sub- 
ordinate to the League of Nations, such a 
system would have more power than the 
League now has and 
would increase the 
prestige of the League 
throughout the civi- 
lized world. There 
would be no_ such 
thing as_ extradition 
because the authority 
of the world police 
would be greater than 
that of any one na- 
tion since it would 
represent all nations. 
I should like it known that I suggest the 
formation of this police system to carry 
out the decrees of the world court, to pro- 
tect international trade, and to try at least, 
to make the world safe for humanity.—S. N. 
P., Niagara Falls, N. Y. 


This Is a Public Fight 
So Anyone Can Get In 


Tuts problem has caused a heated dis- 
pute and I would appreciate it if one of 
your readers could tell me the exact truth: 
“A” claims that solder will not erupt from 
a pot of molten metal unless water or some 





other object is thrown into the pot, thus- 


knowingly causing it to erupt. “B” claims 
that solder will erupt from a pot- of molten 
metal as the result of a chemical reaction 
taking place when the pot is taken off the 
fire for a few minutes and then put back 
on the heat. He also claims that sweat- 
ing in extreme cold will result in such an 
eruption. Will some reader please answer 
this as soon as possible and so end the 
scrap ?—A. M. L., Brooklyn, N. Y. 


Couple of Easy Fellows 
for Sharks at Geometry 


PLEASE publish something about the com- 
mon practice and kinks of mechanical draw- 
ing, as it is a univer- 
sal language and 4 
should have a wide 
appeal. Here are two 
problems in geometry 
that I wish you would 
submit to your read- 
ers: How do you find 
the area of the letter 
(N) when it is six 
inches high and four 
inches wide, having 
all its bars one inch in width? What are 
the diameters of two concentric circles that 











POPULAR SCIENCE MONTHLY 
























are five i 
the smalle 
larger one 
occupied 1 
many reac 
them off 4 
relieved w 
Lohrville, 


He Uses 
the Evo 


In Our 
of Nantic 
ists have | 
a mammé 
evolution 
scientists _ 
scended f 
mal in t 
skulls an 
dating bac 
than 1¢ 
Everyone 
the Origin 
dozens of 
on evolt 
that comp 
less record 
fossils of 
and other 
gradual dc 
has been 
years and 
velopment 
Still livin; 
and the p: 
lower forn 
dcs. C..C 
into somet 
Meanwhile 
tirely unsa 


Maybe | 
Is Light 


Your ar 
ing under 
Several ye 
breathed | 
to a blocl 
sat subme 
myself dor 
for five m 
me the fiv 
hear throu 
to the su 
purple wit 
doctor’s c¢ 
hand, som 
trick unde 
minutes ez 
the above 
trick agair 
and prove 
waukee, V 


Colored 
To Set- 


I AM in 
should lik 
the care o 
to know 
the sand 
jure the 1 
know if 
would be 
am a read 
SCIENCE ] 
I don’t b 
a finer m; 
market. I 
ciate the i 
which I 
any of yo 
may be e 
delightful, 
at present 
pation of 
fish; can s 


JUNE, 1S 





are five inches apart, the circumference of 
the smaller circle being three-fifths of the 
larger one? These two brain teasers have 
occupied me for a long time but I am sure 
many readers will have no trouble in dashing 
them off and ending my suspense. I shall be 
relieved when I have their solutions.—G. H., 
Lohrville, Ia. 


He Uses a Jawbone to Flay 
the Evolution Critics 


In Our Readers Say, I see that C. C. J., 
of Nanticoke, Pa., claims that evolution- 
ists have no proof that man descended from 
a mammal and that the entire theory of 
evolution is guesswork. As a matter of fact, 
scientists have definite proof that man de- 
scended from a mam- 
mal in the series of 
skulls and jawbones 
dating back to far more 
than 100,000 years. 
Everyone who has read 
the Origin of Life and 
dozens of other books 
on evolution knows 
that complete and flaw- 
less records exist in the 
fossils of horses, dogs, 
and other animals which clearly show the 
gradual development of these animals. Man 
has been in existence for at least 500,000 
years and a great deal of change and de- 
velopment has taken place during that time. 
Still living are the aborigines of Australia 
and the pygmies of Africa who certainly are 
lower forms than the highly intellectual Nor- 
dics. C. C. J. is anxious for man to develop 
into something new. Just give him a chance. 
Meanwhile, his present form is not so en- 
tirely unsatisfactory —B. R., Brooklyn, N. Y. 





Maybe Wisconsin’s Water 
Is Lighter Than the Rest 


Your article in a recent issue about breath- 
ing under water through a tube, is wrong. 
Several years ago, I did this very thing. I 
breathed through a garden hose connected 
to a block floating on top of the water. I 
sat submerged in five feet of water, holding 
myself down with a stone, and stayed there 
for five minutes. When I heard the boys tell 
me the five minutes were up, (which I could 
hear through the tube in my mouth), I came 
to the surface. However, my temples were 
purple with the strain, and I was under the 
doctor’s care for two days. On the other 
hand, some of the other boys did the same 
trick under five feet of water for several 
minutes each. I can furnish witness to prove 
the above statement, and I can also do the 
trick again at any time before any audience, 
and prove this can be done.—O. M. M., Mil- 
waukee, Wisc. 


Colored Sand Is Wanted 
To Set-Off These Fish 


I AM interested in raising tropical fish and 
should like to obtain some information on 
the care of the tanks for them. I should like 
to know if there is some way of coloring 
the sand with some dye that will not in- 
jure the fish in any way. I should like to 
know if vegetable dyes 
would be satisfactory. I 
am a reader of PopULAR 
ScrENcCE MONTHLY and 
I don’t believe there is 
a finer magazine on the 
market. I should appre- 
ciate the information for 
which I have asked if 
any of your readers who 
may be engaged in the 
delightful, profitable, and 
at present popular occu- 
pation of raising these remarkable tropical 
fish, can supply it—D. R. F., Chicago, Il. 


POOR FISH ? 
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Confusion of Terms Was 
What Bothered That Spring 


IN ANSWER to H. J. P.’s question “What 
happened to the energy stored in the com- 
pressed spring?” my answer is: He con- 
fuses power to produce with energy that is 
produced. The compressed spring never had 
any energy in it. The person compressing 
the spring put energy into the work of com- 
pressing it, and not into the spring itself, 
Clouds during a storm have the power, un- 
der certain conditions, to produce millions 
of volts of electricity. But energy is pro- 
duced only when the lightning or electricity 
acts. The engineer of a steamship with thou- 
sands of horsepower, has the power to pro- 
pel the ship across the ocean. But the ship 
will stay at the dock unless energy is pro- 
duced by starting the engines working. A 
watch, with spring wound tightly but not 
running, has no energy in it but the spring 
has power to produce energy when the 
watch is started. Hence, the acid destroyed 
the power of the compressed spring to give 
forth energy. —C. S. Y., Brooklyn, N. Y 


Dear Old Kaleidoscope! 
Gone, But Not Forgotten 


Wuat’s become of all the old kaleido- 
scopes? About forty years ago, no parlor 
was considered complete without one either 
on the center table along with the wax fruit 
and flowers and family album, or over on 
the whatnot in the corner with the dried 
starfish, sea horse, and whale’s tooth. Oh, 
yes, you were nearly sure to find the kalei- 
doscope some place in every well regulated 
parlor forty years ago. And what a grand 
excuse it made to sit up close. I haven’t seen 
one since Noah wore 
knee pants. Where are 
they ? Why not add to 
your wonderful, and 
valuable Home Work- 
shop Blueprints or Our 


Construction Kits, a 
description of, and how 
to make, a real old- 


fashioned kaleidoscope ? 
Not one of those little 
paper tubes you had 
to hold in your hand, 
but the real thing, mounted on a stand, look- 
ing like a young telescope, about four inches 
in diameter and sixteen inches long, as I 
remember them.—R. S. W., Elverson, Pa. 


This Reader Would Like 
to Build a Microscope 


Your articles on the use of the microscope 
have been very interesting and educational. 
May I suggest that I should like to see di- 
rections published for making a microscope ? 
I am aware of the difficulties involved in 
building such an instrument, but they would 
only add spice to the undertaking.—C, J. S., 
Cleveland, Ohio. 


Honolulu Praises Our 
Readers’ Tolerance 


I HAvE been a constant reader of your 
magazine for a long time and can truth- 
fully say that it has maintained that in- 
teresting and instructive quality which has 
made it popular with its readers since the 
magazine was first started. Though I have 
no particular choice as to the type of ar- 
ticles, I always start looking through the 
magazine from the Home Workshop. After 
this I read the other articles. I always get 
a lot of kick looking at Our Readers Say 
page. For that reason I leave it to the last. 
What a study in human nature and men’s 
diversity of thoughts and desires! Some want 
this, some want that. But I see with a lot 
of satisfaction that the majority of your 





readers are tolerant of the other fellow’s 
likes and dislikes and not inclined to force 
their own desires upon other people—R. M. 
O., Honolulu, T. H. 


Here’s a Simple Problem 
for Your Checkerboard 


On a common checkerboard arrange the 
twenty-four men on the playing squares 
around the edge of the board. When two 
men adjoin each other diagonally, as on 27 
and 32 with a vacant space on one side as 
at 23, you may jump as from 32 to 23, re- 
A red piece may 


moving the piece on 27. 
jump either a red or 
black piece and vice 
versa. All pieces may 
jump both forward 
and backward. As a 
suggestion, you may 
jump 32 to 23; 20 to 
273. 33 te 24; 28. to 
19, and etc. The ob- 
ject of the problem 
is to jump and re- 
move all but one 
piece. I have met no 
one who can do this, although I have been 
assured that it is possible. Can any of Our 
Readers help me?—B. A., New York, N. Y. 


We Published a Circuit 
Some Months Ago 


PerHaPs you will think I’m crazy, but I 
am interested in radio control. For instance 
in a recent issue there is an article telling 
of a German who built a radio controlled 
boat. Where could I get information on the 
subject >—C. B., Mount Vernon, N. Y. 





Here, at Last, Are Serious 
Suggestions for Changes 


REFERRING to the suggestions you receive 
for changes in your magazine, I have a 
couple I should like to make. Why not pub- 
lish more about cow feeding and hog call- 
ing? And let us have a lot more about 
freaks. In fact, why publish a paper de- 
voted to general science and leave out so 
much that might be said about how we all 
sprang from monkeys? Suddenly growing 
serious, allow me, Mr. Editor, to remark 
that I start with the first article in your 
magazine and leave no page unread until 
I have finished the last word on the back 
of the last cover. Then I often start in and 
read it all again, from the back forward. 
Not that I have nothing else to read, either. 
Out of seven magazines and two dailies, I 
read PopuLar SciENCE MonTHLy first every 
time —W. E. H., Minneapolis, Minn. 


Model Railroad Scenery 
Is What He Now Wants 


As AN enthusiastic reader of PopuLar 
ScrENcCE MontTHLy, I am writing to thank 
you for being of so much help to me in 
building my model railroad. I have found 
your articles exceedingly helpful. As yet, I 
have not tried to make my own engines or 
cars but I have laid standard track on wood- 
en ties as you recently suggested. What I 
should like to get now 
are some hints on 
scenery. This is the 
one thing I cannot get 
to look right. Can 
you help me? Also 
I saw in Our Read- 
ers Say a letter about 
lights that will turn 
red, stop the train; 
turn green and start 
the train. I should 
like to know the how 
and the why of this if some reader will tell 
me.—A. W., Haddon Heights, N. J. 


ALL ABOARD! 
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Balanced Features Engineered and Built 
to give you 


BALANCED VALUE 


APPEARANCE =: 
SAFETY .- 


COMFORT : 
DURABILITY : 


PERFORMANCE 
ECONOMY 





















































Modern engineering is so highly developed that 
it is possible to emphasize any of these character- 
istics to an abnormal degree, and in this way 
give a car extraordinary speed, for example. In 
doing so, however, some other quality or qualities 
must necessarily be sacrificed. Most cars, therefore, 
are really engineering compromises, with the em- 
phasis placed upon this or that characteristic as 


the manufacturing objective demands. 


Pontiac is the car of Balanced Value, because it 


was deliberately designed and built to give you 


all the characteristics of a really fine car, so bal- 
anced and related to each other that it offers a 
sum total of car values that is altogether new to 


the low price field. 


Read the Booklet 
“What Do You Mean—Balanced Value” 


This little booklet tells the engineering story of Pontiac’s 
Balanced Features in terms of Owner Values. It is free. 
You can get a copy from the nearest Pontiac dealer— 
or write direct to Pontiac, Room 15-266, General 
Motors Bldg., Detroit, Mich. Be sure to read it. It will 
give you the basis for becoming a more critical judge 
of motor car character—and a better buyer. 








THE ECONOMY STRAIGHT EIGHT 





A GENERAL MOTORS VALUE 










POPULAR SCIENCE MONTHLY 












x 


years, 1 
pressive 
of Pro 
opens a 
building 
rated ir 
tions, W 
display. 
No s 
hibit e 
scope, 
magnitu 
formanc 
in this v 
ing with 
towers 
tive, ji 
branche: 
At a 
bureaus 
financial 
governm 
the quic 
mal fine 
one’ mal 
in this « 
funds in 
trary, a 





te 


oe 









Nang Eee Re 











POPULAR SCIENCE 


June 1933 Vol. 122, No. 6 





Pin 






















Editor 





RAYMOND J.BROWN, 





































HOME OF U. S. EXHIBIT 


In this unusual building, with 
its trio of high towers, will be 
housed the models showing the 
work of our scientists in 100 years 
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Uncle Sam’s Scientists 


DISPLAY THEIR CONTRIBUTIONS TO PROGRESS 


ing put on at a time of commer- 
cial and financial stress, nine 
million dollars of the ten mil- 
lions in bonds to finance the fair 
have been sold. Financial magic 


years, will be revealed by im- 

pressive exhibits at the Century was worked at a time when gen- 
of Progress exposition which 9) eral prosperity was at low ebb. 
opens at Chicago next month. A The exposition was planned 
building of unusual design, deco- , several years ago in celebration 
rated in bizarre color combina- of Chicago’s one hundredth 


tions, will house the remarkable birthday. Nineteen foreign coun- 


CCOMPLISHMENTS of 
United States Govern- 
ment scientists, during 
the past one hundred 


% 
= 
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display. tries, forty-four states, and the 

No scientific or technical ex- Federal Government accepted 
hibit ever set up exceeded in O invitations to be represented, 
scope, variety, splendor, and and despite hard times $25,000,- 
magnitude the continuous per- 000 has been spent on the big 
formance Uncle Sam will stage fair. Chicago hopes to entertain 
in this windowless Federal Build- 25,000,000 visitors during the 
ing with its trio of sky-pointing show season from June until 
towers representing the execu- November, one for each dollar 


tive, judicial, and legislative , ,y invested in buildings. 
eR of our government. By GE ORGE FH. DA C ) One of the most striking of 
At a time when Washington the government exhibits is a col- 
bureaus and offices are undergoing severe unavoidable costs of government, for the  orful reproduction of Mt. Rainier in Mt. 
financial curtailment, when all costs of government exhibits demonstrate exactly Rainier National Park, down whose side, 
government operation are’being pruned to how the nation pays enormous dividends, past a camping party in miniature, will 
the quick, Uncle Sam has to don his for- in its essential services to the general course a glacier of real ice with a base of 
mal finery and show his wares. Let no public, for the many millions of tax dol- living pine and fir trees. The glacier is 
one make the charge that participation lars collected annually. the product of electrical refrigeration. 
in this exposition is a waste of national One authority has described the Cen- Tubs of brine, sunk beneath the miniature 
funds in a time of need. It is, on the con- tury of Progress as a symbol of industrial mountain, create rough, smooth, and 
trary, a vindication of the unending and _ confidence. Although the exposition is be- _piled-up ice. The top of the mountain and 
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Real ice, made by electric refrigeration, will form a glacier moving down the side of Mt. Rainier 
which will be the dominating feature of the Government’s Mt. Rainier National Park exhibit 


background are painted in oils, An intri- 
cate lighting system presents changing 
cloud effects and a realistic simulation of 
sunrise, sunset, daylight, and darkness. 
Motion pictures of vacation and touring 
scenes in the national parks are shown to 
the miniature tourists around the camp- 
fire in such manner that the spectators 
also may enjoy them. 

The Hoover Dam, greatest engineering 
feat of its kind, is represented by a faith- 
ful working model of dam, power plant, 
and its related works. It is built on the 
scale of one inch to thirty feet and is 
mounted against a diorama, a semi-circu- 
lar back-drop that gives a realistic impres- 
sion of a distant stretch of the Colorado 
River and a section of the surrounding 
sun-baked mountains of Nevada and Ari- 
zona. Water, rushing over the model, 
combines with shifting light effects to add 
reality to the spectacle. 

Another mechanical exhibit consists of 
six model groups mounted on an electri- 
cally-controlled revolving platform of 
steel, which represents important stages 
in our highway development. A miniature 
stage coach halted at a Colonial inn, mod- 
els showing the race between the historic 
Tom Thumb locomotive and a horse, the 
first primitive wagon-roads of the log 
cabin era, the bicycle age, the advent of 
the motor car, the first improved high- 
ways, and our best transcontinental trails 
of today are features of this exhibit. 

The revolving platform, on which these 
scenes are shown, is synchronized with a 
series of mechanized maps so arranged 
that a highway map of the period always 
is visible with each related scene of the 
diorama. This impressive exhibit tells the 
whole story of our national highways and 
transportation from the beginning of 
werk on the famous National Road or 
Old Trails route (now U. S. 40) up to 
the present time. 

Every motorist who visits the Century 
of Progress will be interested in the tests 
of streamlined models of motor cars in a 
dwarf-sized wind tunnel supervised by 
engineers of the Bureau of Standards. 
This portable wind tunnel, designed and 
built for display at Chicago, is twenty- 
five feet long and is equipped with an 
electric fan, with blades four feet in di- 


10 


ameter, capable of producing a sixty-five- 
mile-an-hour wind. A cutaway section in 
the wind tunnel has been faced with glass 
so that the spectators can watch the tiny 
automobile models mounted in the range 
of the artificial air blast, and at the same 





time see the special devices and gages 
that record the effect of the wind on a 
moving motor car. 

One and one-half tons of steel have 
been delivered at the Federal Building on 
government order for tests in the jaws 
of a huge machine that reproduces the 
tests made for various industries by the 
Bureau of Standards in its Washington 
laboratories, 

Operated under electric control, a new 
automaton tests the durability of leather 
samples for use as shoe soles. The samples 
are mounted on a perpendicular, rotating 
wheel that moves at right angles to an- 
other revolving surface faced with emery 
dust. Through the angles and mountings 
of these wheels, the leather is subjected 
to the turnings, twistings, and pressures 
it would undergo if made into soles, 
Twelve samples are tested simultaneously 
on this machine. About 40,000 revolutions 
of the apparatus occur before the best sole 
leathers fail and crumble to mincemeat. 
Rubber soles, floor tile, and linoleum are 
also tested in this practical way. 

Another apparatus, recently perfected 
by the Bureau of Standards, consists of 
an electric recorder that tells how long 
paint, used as a protective coating on steel 
pipe, will last. The public will get its 
first glimpse of this automatic tester at 
the Century of Progress show. 
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This model of the Hoover Dam, greatest engineering 
feat of its kind, will be part of the government exhibit 


A bird sanctuary and game refuge con- 
stitutes another display, brilliant in natural 
coloring and so life-like that you watch 
attentively to see if the waterfowl, game 
birds, and wild animals are alive or 
mounted. This exhibit tells the story of 
wild life conservation and the federal 
stewardship of national timberlands. The 
attractive outdoor scene, looking as though 
it had been lifted bodily from some sylvan 
spot and moved indoors, is composed of 
trees and shrubbery so true to nature that 
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you are amazed to discover they 
are artificial. 

Stuffed specimens of upland 
game birds perch in these trees. 
Artificial ducks, mouths distend- 
ed as though uttering raucous 
cries, and feet outstretched for 
a landing, hang suspended over 
an imitation pond. One deer 
drinks at a cool spring-fed stream 
while his mate, head lifted, 
stands alert for any sign of dan- 
ger. A wild turkey gobbler and 
several hens add a touch of 
American realism. This exhibit 
illustrates how Uncle Sam coop- 
erates with the states in protect- 
ing and conserving wild life 
against poachers, parasites, and 
predatory animals. 

It also shows how timber is 
cut, replacement trees planted; 
demonstrates the value of tim- 
berland in conserving municipal 
water supplies and the import- 
ance of the forest terrain for live stock 
grazing. 

Through plate glass you can study the 
heart of an artificial redwood tree, a giant 
from the California forest. You can count 
the birthdays of that mammoth tree in 
the plainly visible rings of growth. 

The importance of forested areas that 
absorb rainfall and feed it gradually into 
the soil is demonstrated by an ingenious 
model in which pumped, water percolates 
like rain through an illuminated channel. 


In one sector of this object les- 
son, the surface soil is bare and 
here the make-believe raindrops 
run away and go to waste. An- 
other section, carpeted with 
grass, twigs, leaves, and matted 
debris, retains the water as it 
seeps slowly into the soil. A cir- 
culating pump, operated by elec- 
tricity, forces the same water 
over and over through the re- 
stricted channels. 

Mothers, housewives, and 
their daughters will be inter- 
ested in a home economics’ show 
visible through the windows of 
a three-walled home. Dining 
room windows will permit an in- 
spection of the dietary problems 
of the average American family, 
solved by trained purchasing, 
seasoned selection, and _ skilled 
preparation of the proper foods. 

Through the living room windows they 
will be able to see parents hard at work 
balancing the budget. Another scene com- 
pares the wearing qualities of various tex- 
tiles and shows how to get the most for 
your money when buying clothes. 

Another striking exhibit, a real novelty 
to Fair visitors from inland places, will 
be a federal lighthouse, complete with 
beacons, bell buoys, sound signals, and 
radio outfits. How the flash and flicker 
of its powerful light guides storm-tossed 
ships to harbors of safety will be clearly 
demonstrated. 

The War Department’s share in the 
show will consist of a military encamp- 
ment of 400 regulars, army maneuvers 
and daredevil riding by cavalry monkey- 
drillers, who equal the cleverest circus 
stars. The march of the infantrymen, the 
thunder of hoofs as the cavalry goes by, 
the blare of the military band, the preci- 
sion of military formation, and small arms 
drill will give the visitor a glimpse of 
every phase of army life. 

The Army’s Corps of Engineers has 
made for the exposition a graphic bas-re- 
lief map of the proposed Nicaraguan Can- 
al. Models showing proposed river and 
harbor improvements, and other similar 
activities of Army engineers, will be on 
display. 

The U. S. Navy will feature an intri- 
cate and effective demonstration. In its 
animated exhibit, an ellipse fifteen by 
twenty-one feet represents the ocean with 
the United (Continued on page 95) 
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With this machine, cloudy and foreign substances are 
filtered out of beer, thus greatly improving its quality 
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tions against the manufacture and Beer is the fermented product of malted velops an important enzyme or digestive 

sale of beer, American brewers _ or sprouted grain, usually barley. Itsmanu- _ fluid called diastase, capable of turning the 
are again in action. Their operations facture requires the conversion of the malt’s starch into sugar. Since this task 
represent one of the most extensive  grain’s starch into fermentable sugar, and does not exhaust the enzyme’s power, addi- 
applications of modern industrial chem- the transformation of this sugar, by fer- tional starch in the form of corn or rice is 
istry. More than 2,000,000,000 pounds of mentation, into alcohol and carbon dioxide often added at the start of the brewing 
malt, 650,000,000 pounds of corn and corn’ gas. During the process, the beer is given operation. Subsequent steps from the mash 
products, and 41,000,000 pounds of hops _ its characteristic bitter flavor by the addi- to the final product are explained in the 
are a part of the vast consignment of raw tion of hops, the yellowish-green cones or drawings. The color of the finished beer 
materials that experts will turn each year catkins of the hop vine. depends upon the raw materials; natural 
into beer. On these pages, our artist shows Malt, the principal raw material, has pre- malt yields a pale beer, while caramelized, 
how the transformation is accomplished in viously been produced by steeping, sprout- _ or heat-treated, malt gives a dark beer. 


Wier the removal of national restric- one big, and now active, American brewery. ing, and drying barley. Germination de- 
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FINS KEEP SMOKE FROM SHIP’S DECK 


SEEKING a way to keep smoke from an- 
noying passengers on upper decks of liners, 
New York engineers recently exposed ship 
models to a breeze in a wind tunnel and 










Fins on the smokestack, 
above, deflect the smoke 
from the liner’s deck. 
At right, lower view 
shows how smoke from 
ordinary stack trails 
across the deck. Upper 
view shows test stack 
with fins deflectingsmoke 


PLANE FOLDS TO FIT 
SPACE IN SUBMARINE 


One of the oddest needs of naval avia- 
tion is an airplane that will fold into the 
least possible space. Experiments have 
shown it practicable for a submarine to 
carry such a flying craft ina watertight tank 
on its deck. Whenever the undersea vessel 
comes to the surface, the plane may be as- 
sembled and launched for scouting. Ameri- 
can and British designers have vied to pro- 
duce suitable planes. Latest and most com- 
pact is a Loening seaplane just completed 
and tested at Roosevelt Field, N. Y. It can 
be folded into a space only eight feet wide; 
but its extended wings have a span of thirty- 
one feet, as shown in the photograph below. 
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pumped smoke up the miniature funnels. 
The path of the smoky trail, they found, 
depended on the funnel shape. From the re- 
sulting data they designed a new airplane 
smokestack that deflects smoke currents, 
by means of fins resembling those on the 
tails of aircraft. The odd funnels have been 
installed on four new liners plying between 
New York, Central America, and Califor- 
nia, and are reported to have worked with 
notable success. 











Above, image of fly 
as it is seen in the : \ 
glass shown at right i 


TINY TUBE MAGNIFIER 
ENLARGES FOUR TIMES 


Live insects and other objects for study 
may be placed inside a new vest-pocket 
magnifier. Its hollow barrel is capped at one 
end by a lens, and at the other by plain 
glass. When held to the light, the device 
enlarges the specimen four times. 
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DOUBLE-CROWNED HAT 
SUITS ANY SEASON 


EQUALLY suited to mild or torrid weather 
is a novel headpiece invented by a hatter 
of Liverpool, England. A detachable crown 
may be removed when the mercury goes up, 
as shown in the illustration above, and per- 
forations in the inner crown provide ade- 
quate ventilation for the head. 


CANCER GERM REPORTED 
FOUND BY TWO DOCTORS 


STARTLING to the medical world is a re- 
cent tentative announcement that the germ 
of cancer has been discovered. For many 
years it has been supposed by many authori- 
ties that cancer is not a germ disease, and 
therefore non-communicable and incapable 
of being treated by a serum. This theory 
will be upset if experiments of Drs. T. J. 
Glover and J. L. Engle, two New York City 
physicians using the facilities of the U. S. 
Public Health Service at Washington, D.C., 
are confirmed. 

The two men, according to their report, 
have isolated spore-bearing germs from the 
tissues of a proved case of cancer of the 
human breast. When the germs were in- 
jected into a guinea pig, the animal devel- 
oped typical cancerous growths that spread 
through its body. 

Not all leaders in cancer research are 
convinced, and further tests are planned to 
make sure that the germ observed is re- 
sponsible for the infection. If so, the ex- 
perimenters will seek to learn whether all 
kinds of cancer or only one form are germ- 
borne. Because of the lengthy research 
needed, the tests will not be of immediate 
benefit to cancer sufferers. 
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This airplane, with a wing span of thirty-one feet, can be folded up to fit an eight-foot space on a submarine 
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AN IMPROVED airline cab, ca- 
pable of 155 miles an hour, is 
the latest invention of the 
French engineer who developed 
the trench mortar used during 
the World War. Suspended on 
monorails, the cabs resemble 
airplane fuselages. A small pro- 
peller at the front of the cab is 
driven by a fifteen-horsepower 
electric motor. The monorail, 
which guides the car, also fur- 
nishes the electric power for the 
motor. The inventor has been 
working on air cabs for over 
eleven years and has constructed 
many designs as well as complete 
air rail systems, many of which 
underwent severe test success- 
fully but were found too expen- 
sive for practical use. In the 
photograph, two of his airline 
cabs are shown suspended from 
the monorail along which they 
are expected to run at high speed. 


SPRING SHAKES CLINICAL THERMOMETER 
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AFTER forty years of shaking clinical 
thermometers before taking the temper- 
atures of his patients, a Los Angeles, 


Calif., 


doctor has invented a carrying 


case that does the work by centrifugal 
force. After unscrewing the thermometer 
from its case, it is slipped through a 
clip at the opposite end. Pulling out a 
spring plunger and allowing it to snap 
back into place, rotates the thermom- 


eter and 


the 


separated mercury 


is 


rapidly settled to insure accurate read- 
ings of patient’s temperature. 


ROLL-UP SAIL DRIVES NILE BOATS 


NATIVE boats ply- 
ing the Nile use 
queer rectangular 
sailsseen on no other 
waters of the globe. 
Rigged like a curtain 
on a pole, the single 
sail can be rolled or 
unrolled merely by 
turning the boom. If 
more sail is required, 
the entire sail is low- 
ered until the spoked 
end of the boom is 
within easy reach of 
those on deck. The 
canvas is then un- 
rolled the required 
amount. If less sail 
area is needed, the 
sail is rolled on the 
boom. Because of 
the changing wind 
conditions in the 
Nile Valley and the 
sand bars that spot 
the river, an easily- 
controlled sail of this 
type has its advan- 
tages. When landing, 


the rectangular sail is completely rolled on the boom 
which is lashed vertically to the small stub mast so 


that no wind can catch it. 
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Photo at left shows 
the rectangular sail 
used on boats on the 
Nile being furled by 
winding it around the 
mast. Below, the sail 
is seen hoisted to 
catch the river breeze 
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This adjustable 
lamp has a rigid 
supporting arm 
with joints so it 
can be arranged 
in any desired 
position to il- 
luminate all 
parts of work 






ADJUSTABLE LAMP 
FOR GARAGE WORK 


HAvING a rigid supporting arm that 
can be adjusted to any position, the 
lamp standard shown above is par- 
ticularly valuable in shop and garage 
work. The carefully shaded light can 
quickly be placed in a position six 
feet above the ground or at the floor 
level—and the easy-working joints in 
the arm make any complicated an- 
gular adjustment possible. With this 
trouble lamp, no bothersome hooks 
or clamps are needed to hold it in 
position; once adjusted, the light re- 
mains in place. A wide wooden base 
and a strong pipe standard also make 
the light particularly rigid and its 
stout electric cord keeps it practi- 
cally short-circuit-proof. 





15 
























New Helicopter Proves \ Its Lifting Power 











DESIGNED to raise itself vertically and hover or 
fly forward at will, a new kind of helicopter showed 
promise in recent preliminary weight-lifting trials at 
Heston Aerodrome, England. When tethered by 
slack lines to stakes in the ground, it lifted front 
and rear wheels alternately under its own power. 
The lift is obtained from a three-bladed, horizontal 
propeller. Two long vanes or sweeps, resembling the 
tail feathers of a bird, are mounted at the rear to R dot melt te coda , 
tahiites the odd craft. Full flicht tests will be made tear end of new helicopter is being tied down preliminary to the test of its 
stabilize the odd crait. Full tight tests e made lifting power in England. View at upper left shows the three-bladed pro- 
soon and the designer is confident of success. peller designed to lift the plane when it is whirled by the motor in front 


AUTOGIRO HALTS FLEEING ‘BANDIT’ CAR 


To TEST an autogiro in a motor bandit 
chase, a driverless car recently was sent 
speeding across a field near Bryn Athyn, 
Pa. A windmill plane took off in pursuit, 
carrying Chief of Police Theodore Hol- 
lowell. Using a sub-machine gun, as at 
left, he peppered the car until a direct hit 
disabled it. Tracer bullets set the car 
afire. The end of the chase is shown 
below, with the autogiro about to land. 











PILOT USES MIRROR TO 
REDUCE PLANE’S NOISE 








Bic tri-motored planes, linking the 
United States with Central and South 
America, are now being made quieter with 
a simple alteration discovered by a trans- 
port pilot. His invention consists of a 
small mirror attached to the motor cowl- 
ing as shown in the photograph above, in 
which the pilot can see the reflection of 
both the front and side propellers. By 
throttling his motors until the images 
merge, he is able to synchronize the pro- 
pellers and reduce the noise and vibra- 
tion that occur when they are out of step. 


TRY CREOSOTE AS FUEL 
TO RUN ENGLISH CARS 


CREOSOTE is being tested as a fuel for 
motor cars by engineers in Great Britain. 
A number of automobiles, recently de- 
signed, use the oily fluid, distilled from 
wood, to furnish power. Several such 
vehicles are said to be in operation. 
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TABLE FITS YOUR AUTO 


Hanpy for light repasts, a new table 
may be installed in the back of the car 
simply by inserting four screw eyes 
around the sides of the interior. Adjust- 
able supporting straps are then easily 
clipped on or detached. They hold the 
table at any desired height. The top is 
always level, as is shown in photo above. 





Gas heater, tested in rare 
air, is found to emit poison- 
ous carbon monoxide fumes 


CARD ON WRIST SIGNALS CAR DRIVERS 


A Fiip of the wrist 4 
enables a motorist to 
signal a driver behind 
him, with the aid of 
a new hand warning 
device tried out in 
England. A_ hinged 
card, white on one 
side and red on the 
other, is clipped to 
the wrist by an elas- 
tic. When a motorist 
is about to turn, he 
displays the red sig- 
nal to warn the driv- 
er behind of danger; 
but a wave of the 
hand turns the card 
over and shows the 
white side, indicating 
it is safe for cars to & 
pass on the driver’s 
left-hand side. 
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French inventor demonstrating 
his new type bicycle upon which 
the rider reclines. Wind resist- 
ance is thus reduced and less 
effort in pedaling is required 


DESIGNED for comfort and speed, a 
bicycle of unusual form is being exhibited 
by a French inventor. The rider reclines 
in a nearly horizontal posture on a 
padded seat, with his feet extended for- 
ward to the pedals at the front of the 





Card, red on one side and white on the other, is clipped to the 
driver’s wrist and with it he signals his turns to autos behind him 






























































machine. In this position, the wind re- 
sistance is decreased and the bicycle may 
be propelled with considerable velocity. 
Not the least curious feature of the 
machine is its steering gear, a curved 
bar resembling a sawed-off steering wheel. 


TEST GAS STOVES IN RARE AIR 


SEALING themselves in a test chamber 
for airplane engines, where rarefied air 
of high altitudes can be simulated, U. S. 
Bureau of Standards experts recently 
solved an alarming mystery. Household 
ranges and gas heaters, approved by lead- 
ing laboratories, had been found to emit 
dangerous amounts of poisonous carbon 
monoxide gas at Denver, Colo. Tests 
showed the mile-high altitude, with its 
reduced air pressure, responsible. Flue 
gases expanded abnormally, blocking es- 
cape passages when gas was burned too 
fast. The data obtained by this unusual 
investigation will help re-design present 
appliances, which in some cases may re- 
quire regulation by a service man to 
insure safety. 





NEW POCKET CASE HAS 
EIGHT DISTINCT USES 


EicuT distinct purposes are served by 


the versatile pocket case, illustrated 
above. A cigarette compartment occu- 
pies the center, supplemented by a con- 
cealed writing tablet, a telescoping pencil, 
and a stamp container. In addition the 
case contains a five-inch rule, a lighter, 
a pocket knife, and a watch. The entire 
outfit folds flat into small enough space 
to fit the palm of the hand and is so 
small that it can easily be slipped into 
your vest pocket exactly as an ordinary 
cardcase is carried. 
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i Man 


Over Bombing Planes in War Game _ | . Sa 





Defense 
destroyer Lea on 
picket duty near coast 


A scouting plane returns to its ship after gathering data as to the tn 
movements of the enemy. The pilot is hooking on the cables that PEE 
hoist plane to deck. The ship picks up the plane without stopping 4 
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Scout plane being 
launched with 
new catapult 


PLANES 
COVER SHIP’S DECK 


This striking air picture of the 
airplane carrier, Saratoga, shows 
clearly the disposition of planes * 
on the vessel’s deck just before ‘ . > . . . pers 
the surprise attack on the Cali- ; : ‘ : . a" ee 
fornia coast. The recent war > 7 

game showed that a carrier of 

this type would fall an easy prey 

to big ships before the planes 

could get into action in the air 





Sea Monsters, Thought Worthless, | . ia 
Prove ‘Their Power by Repulsing Ps i as 
Sudden Attack on Pacific Coast =< 
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HAT the ships of the line can 
I still guard a coast against sur- 
prise air raids was the lesson 
drawn from more than a month’s 
maneuvers of the U. S. Navy in the 
Pacific, illustrated on these pages. 
Many observers were beginning to 
believe armored battleships were un- 
fitted for modern naval combat. To 
test this idea, twenty-four of the 
Navy’s fastest vessels, including the 
airplane carriers Lexington and Sara- 
toga, raced toward the California 
coast in a surprise attack. From the 
moment the destroyer picket Tarbell 
gave the alarm, the big guns of de- 
fending battleships decided the out- 
come. Caught unawares, the carrier 
Lexington was “sunk” by the battle- 
ships Oklahoma and Texas. without 
being able to launch a single plane. 
The battleship Pennsylvania “shelled” 
the Saratoga and chased the carrier 
to sea, while its planes still groped 
through fog in an ineffectual attempt 
to bomb San Pedro bases, 





From the speeding destroyer Roper, depth bombs are being dropped. 
One of these bombs will disable a submarine if discharged near it 
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STATELY PARADE 


OF MONARCHS OF SEA 


Battleships of the United States Navy give an impressive dem- 
onstration of power steaming along with the Colorado leading 
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Down the ways at New- 
port News, Va., goes the 
newest aircraft carrier, 
the Ranger. This is the 
first U. S. vessel designed 
especially as a mother 
ship for planes. The other 
carriers were converted 
from old battle cruisers 


\ 


Fast cruisers, left, lay a 
smoke screen behind 
which the battle fieet can 
maneuver hidden from 
the scouts of the attack- 
ing forces. This defense 
measure was successfully 
carried out during the re- 
cent war operations off 
the coast of California 
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Above are puppeteers on their balcony, work- 
ing the strings that put the little wooden actors 
through their dances and lifelike action on 
the stage. At right, as the puppet pianist runs 
his fingers over the keys, an unseen musician 
plays and a singer in the pit synchronizes his 
voice with that of the puppet at extreme right 



























AMAZING SKILL with UNSEEN STRINGS 


gives life to 


Most F: amous 


Puppets 


IGHT hundred perform- 
ers, moved by miles of 
wires and string, are 
now touring the country 

presenting the most elaborate 
puppet show of history. Known 
as the Teatro dei Piccoli, “The 
Theater of the Little Ones,” 
the organization has spent eight- 
een years in Italy building up 
its cast. Tap dancers and opera 
singers, witches and clowns, 
bull fighters and pianists, acro- 
bats and jubilee singers, and 
even a Mickey Mouse give ani- 
mated performances, amazing- 
ly lifelike. 

Ten million people in thirty 
countries have witnessed the 12,- 
000 performances these remark- 
able marionettes have given. 
Yet the most interesting action 


of all has gone unseen. It is the drama 
that takes place behind the drops in the 
world of wire and mechanism which brings 
the puppets to life. These photographs, 
made especially for PopuULAR SCIENCE 
MonTHLY, give you this glimpse behind 
the scenes. 

On the “castle,” an overhead platform 
at the rear of the stage, the puppeteers, 
who control the movements of the mari- 
onettes, operate the wires with the skill 
of musicians playing on harps. Every turn 
of the wrist, every movement of the fin- 
gers is vital to the action of the little 
ones on the stage below. 

The puppeteers are recruited from fami- 
lies that have practiced the art for gen- 
erations. In spite of this, seven years’ 
training is necessary before an appren- 
tice is ready to ascend the castle. A fine 
sense of rhythm and perfect coordination 
between mind and muscle are the two 
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Thirty Operators Working 
Eighteen Miles of Wire and 
String Are Needed to Give 
a Performance with the 800 
Animated Actors that Are 
Cleverly Molded of Wood 


By 
RopertT EF. Martin 


prime requisites for the work. Sometimes, 
four men are required to handle the wires 
of a single figure and their movements 
must be perfectly synchronized to make 
the actions of the puppet smooth and 
flowing. 

Eighteen miles of wire and string are 
used in giving life to the 800 wooden 
actors in the cast. The number of wires 
attached to the figures range from three 
to thirty. In some performances, as many 
as twenty puppeteers are working on the 
castle platform at the same time and yet 
not a single wire of the apparently tan- 
gled maze is crossed. 

The nervous system of each marionette 
is formed by cords or wires attached to 
two wooden handles that are held in the 
hands of the operator. One handle is 
shaped like a cross. It is held in the left 
hand and governs the position and main- 
tains the equilibrium of the puppet. The 
other handle is simply a straight piece of 
wood. It is rocked back and forth in the 
right hand or lifted and dropped slightly 
to give motion to the arms and legs of 
the marionette. 

In some cases, such as in the presenta- 
tion of a dance by a troupe of chorus 
girls, a dozen figures are connected with 
wires so they all move in unison. One op- 
erator is all that is required to keep them 
dancing. He holds two wires like reins 
‘and pulls first one and then the other to 
keep the troupe in motion. 

During the performance, the puppet- 
eers lean over a bench-like railing at the 
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Three figures at left are made to dance 
in unison by the clever manipulation 
of the hidden strings that control 
them. Below, the puppet heads are 
artistically carved by real sculptors 
who take great pains to give each a 
realistic expression that suits its role 























This photo shows the flexible joints that are neces- 
Sary to give the puppets their variety of movements 








edge of the castle platform, nine feet 
above the stage, wearing special padded 
leather aprons to act as cushions between 
their bodies and the hard wood. Often 
they become so engrossed in the action 
of the little figures below that they open 
their mouths when the puppets sing, trem- 
ble all over when an acrobat strains to 
perform a difficult feat, and clench their 
jaws as the little marionettes rush into 
| battle. 
At the same time, trained human sing- 
ers and actors, hidden in the orchestra pit, 
| speak the words and sing the songs that 
seem to come from the moving figures on 
the stage. Altogether, nearly thirty peo- 
* ple are required to give the puppets sound 
and motion. 

The 300 stage settings are designed for 
rapid shifting. The transition from one 
background to another is accomplished 
while a few bars of music are-played by 
the orchestra. When puppet crowds are 
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To this cross are attached the wires and string 
that maintain the position of the puppet. The 
lower handle is used to operate legs and arms 
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Above are puppeteers on their balcony, work- 
ing the strings that put the little wooden actors 
through their dances and lifelike action on 
the stage. At right, as the puppet pianist runs 
his fingers over the keys, an unseen musician 
plays and a singer in the pit synchronizes his 
voice with that of the puppet at extreme right 





i li du AD Reig *y 


AMAZING SKILL wise UNSEEN STRINGS 


gives life to 


Most k: amous 


Puppets 


IGHT hundred perform- 
ers, moved by miles of 
wires and string, are 
now touring the country 

presenting the most elaborate 
puppet show of history. Known 
as the Teatro dei Piccoli, “The 
Theater of the Little Ones,” 
the organization has spent eight- 
een years in Italy building up 
its cast. Tap dancers and opera 
singers, witches and clowns, 
bull fighters and pianists, acro- 
bats and jubilee singers, and 
even a Mickey Mouse give ani- 
mated performances, amazing- 
ly lifelike. 

Ten million people in thirty 
countries have witnessed the 12,- 
000 performances these remark- 
able marionettes have given. 
Yet the most interesting action 


of all has gone unseen. It is the drama 
that takes place behind the drops in the 
world of wire and mechanism which brings 
the puppets to life. These photographs, 
made especially for PopuLAR SCIENCE 
MONTHLY, give you this glimpse behind 
the scenes. 

On the “castle,” an overhead platform 
at the rear of the stage, the puppeteers, 
who control the movements of the mari- 
onettes, operate the wires with the skill 
of musicians playing on harps. Every turn 
of the wrist, every movement of the fin- 
gers is vital to the action of the little 
ones on the stage below. 

The puppeteers are recruited from fami- 
lies that have practiced the art for gen- 
erations. In spite of this, seven years’ 
training is necessary before an appren- 
tice is ready to ascend the castle. A fine 
sense of rhythm and perfect coordination 
between mind and muscle are the two 
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Thirty Operators Working 
Eighteen Miles of Wire and 
String Are Needed to Give 
a Performance with the 800 
Animated Actors that Are 
Cleverly Molded of Wood 


By 
Rosert E. Martin 


prime requisites for the work. Sometimes, 
four men are required to handle the wires 
of a single figure and their movements 
must be perfectly synchronized to make 
the actions of the puppet smooth and 
flowing. 

Eighteen miles of wire and string are 
used in giving life to the 800 wooden 
actors in the cast. The number of wires 
attached to the figures range from three 
to thirty. In some performances, as many 
as twenty puppeteers are working on the 
castle platform at the same time and yet 
not a single wire of the apparently tan- 
gled maze is crossed. 

The nervous system of each marionette 
is formed by cords or wires attached to 
two wooden handles that are held in the 
hands of the operator. One handle is 
shaped like a cross. It is held in the left 
hand and governs the position and main- 
tains the equilibrium of the puppet. The 
other handle is simply a straight piece of 
wood. It is rocked back and forth in the 
right hand or lifted and dropped slightly 
to give motion to the arms and legs of 
the marionette. 

In some cases, such as in the presenta- 
tion of a dance by a troupe of chorus 
girls, a dozen figures are connected with 
wires so they all move in unison. One op- 
erator is all that is required to keep them 
dancing. He holds two wires like reins 
‘and pulls first one and then the other to 
keep the troupe in motion. 

During the performance, the puppet- 
eers lean over a bench-like railing at the 
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Three figures at left are made to dance 
in unison by the clever manipulation 
of the hidden strings that control 
them. Below, the puppet heads are 
artistically carvcd by real sculptors 
who take great pains to give each a 
realistic expression that suits its role 



























This photo shows the flexible joints that are neces- 
Sary to give the puppets their variety of movements 








edge of the castle platform, nine feet 
above the stage, wearing special padded 
leather aprons to act as cushions between 
their bodies and the hard wood. Often 
they become so engrossed in the action 
of the little figures below that they open 
their mouths when the puppets sing, trem- 
ble all over when an acrobat strains to 
perform a difficult feat, and clench their 
| jaws as the little marionettes rush into 
| battle. 
At the same time, trained human sing- 
i ers and actors, hidden in the orchestra pit, 
speak the words and sing the songs that 
seem to come from the moving figures on 
the stage. Altogether, nearly thirty peo- 
* ple are required to give the puppets sound 
and motion. 

The 300 stage settings are designed for 
rapid shifting. The transition from one 
background to another is accomplished 
while a few bars of music are-played by 
the orchestra. When puppet crowds are 
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To this cross are attached the wires and string 
that maintain the position of the puppet. The 
lower handle is used to operate legs and arms 
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Using the hands and fingers to control 
a puppet requires years of training as 
every movement affects the tiny figure 









needed in a scene, special prepara- 
tions are made. Rows of the little 
actors are hung in the wings. All of 
the operators except one climb to the 
top of the platform. Then, the one 
left below unhooks the puppets one 
after the other with catlike agility 
and swings them over to the stage 
at just the right moment. 

Thus one figure after another moves out 
from the wings as the puppeteers above 
walk slowly along the platform to their 
proper places. Some of the marionettes 
are hung from hooks and in this way 
allowed to stand motionless in the back- 
ground on the stage. But the majority 
are kept slightly in motion, swaying real- 
istically or taking a step now and then, 
while the principals carry on the action 
of the play. 

Perfect manipulation of the compli- 
cated equipment is needed to prevent 
tangling of the wires. Sometimes as much 
as two years are spent rehearsing a fea- 
ture before it is incorporated in the show 
and presented to the public. One of the 
most famous scenes on the repertoire, 
which includes everything from grand 
opera to black-face comedy, demands al- 
mest as delicate handling of the wires as 
is required of a violinist fingering the 
strings of his instrument. It shows a pian- 
ist tossing his hair and hammering the 
keys as he accompanies a quartette of 
vocalists giving a song recital with ap- 
propriate gestures. 

Each marionette is about four feet tall. 
The form of the body depends upon the 
part the puppet is to play. One has a 
solid trunk and unbending legs; another 
joints at the waist, shoulders, knees and 
ankles. Acrobats sometimes have arms 
and legs which, unseen by the audience, 
detach themselves and reattach them- 




















} One puppeteer, drawing with trained skill on the strings 
i that govern these figures, can make all twelve dance, 
| Many strings are needed to operate the two at the left 
' 






selves automatically to enable the wood- 
en athletes to perform difficult contor- 
tions. The wires hooked to the various 
parts of the figures must be frequently 
adjusted to insure just the right tension. 

Expert sculptors carve the heads of the 
marionettes. Each puppet is given fea- 
tures to fit the rdle it plays in the per- 
formance and the faces are painted to 
give realistic expressions. Hinged jaws al- 
low the mouths to open and close in syn- 
chronization with the words spoken by 
the invisible actors in the pit. 

While most of the heads are carved 
from wood, some are made of plastic 
material and a few are built up of squares 
of silk pasted one on top of the other 
until the desired shape is achieved. To pro- 
vide for emergencies, an elaborate “hos- 
pital” equipment (Continued on page 95) 











































Dressed in the costumes they wear during a performance, these actors wait for their cues 
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These masks, 
above, which 
split film in 
new camera 
either vertical- 
ly or horizon- 
tally, are used 
to make trick 
double expos- 
ure shots like 
the one at right 


NEW ss sixteen-millimeter movie 
camera now places the profes- 
sional’s bag of tricks in the hands 
of the amateur. 

Fade-outs, double exposures, anima- 
tions, and enlarged close-ups are only a 
few of the unusual shots that can be ob- 
tained merely by pressing buttons. 

Besides lens turret and slow-motion 
shutter, this new product of the Eastman 
Kodak laboratories in Rochester, N. Y., 
has a number of other improvements not 
found on-.the ordinary high-grade home 
movie camera. A crank that runs the film 
through the camera backwards, an accu- 
rate, geared film footage indicator, a 
unique focusing device, and a shutter that 
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Freak Movies 


Kasy with New Amateur Camera 


can be opened or closed while the camera 


is operating are important features. 

Lap dissolves, the professional trick of 
fading one scene into another, are accom- 
plished by means of the simple back- 
cranking arrangement and special shutter. 
At the end of a scene, the footage indi- 
cator reading is noted and the shutter is 
closed slowly. Then, the film is back- 
cranked to the original reading of the in- 
dicator, the button pressed to start the 
filming of the next scene, and the shutter 
opened slowly. Thus, as the light from 
the first scene is diminished, the light 
from the second is increased, making the 
first scene dissolve slowly into the second. 

Freak double-exposure stunts are made 
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Here is the new movie camera for amateurs with the many special features that add to its usefulness 
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Below, the movie camera in action. 
picture a 200-foot film magazine is being used 
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possible by tiny masks that slip into a 
slot at the front of the new camera. The 
masks come in pairs to split the picture 
in half either horizontally or vertically. 

By using the vertical masks and manip- 
ulating the back crank and shutter, ob- 
jects and human beings can be material- 
ized realistically from thin air. Ghostly 
figures can be made to appear, spooks to 
solidify into real flesh-and-blood men, and 
the same man shown sitting in several 
chairs in the same room at the same time. 

Dolls and other toys can be brought 
to life with the animator button on the 
camera. Each time the button is pressed, 
a single frame of the film is exposed. By 
moving the arms and legs of a doll a 
trifle between each exposure, life-like ac- 
tion can be obtained. When the row of 
single exposures is projected at the nor- 
mal speed, the doll will walk, run, jump, 
or turn graceful somersaults. 

A unique focusing device, consisting 
of a tiny prism that can be raised into 
place between the lens and the film, in- 
creases the accuracy of double exposures 
made with the new camera. This prism 
reflects upward against a ground glass 
mounted at the front of the camera un- 
der a magnifying glass the image formed 
by the lens. Anything that appears on 
the ground glass will be reproduced in 
the same position on the film even when 
the object is but a few inches from the 
lens. This makes accurate focusing simple. 

As a safeguard, the reflecting prism is 
so arranged that it automatically drops 
back from its position between the lens 
and the film the moment the picture- 
taking button is pressed. 

Although other amateur movie cameras 
have speed ranges that vary from eight 
to sixty-four frames a second, the new 
camera is so designed that the speed can 
be changed while taking the picture. 
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Here is a barrelful of the gyp scales 
seized by the inspectors of the New 
York City Bureau of Weights and 
Measures. Many of these scales 
passed inspection when purchased but 
then the dealers tampered with them. 
One crook put dirt in his scale to 
destroy its accuracy and fool the buyer 
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When you buy berries, watch the shape of the box. If the 
box is soaked in water, the wood becomes flexible and the 
sides or bottom are readily bent out of shape so that the 
box holds only a small portion of the berries you pay for 
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short measures by the indifference of their customers, according to 

Commissioner Joseph P. McKay, of New York City’s Bureau of 
Weights and Measures. Doctored scales give short weight. Crimped-in 
berry baskets deceive the eye as to their contents. Gasoline pumps can be 
manipulated dishonestly. Easy prey to these practices is the careless buyer. 
Tricks of the gyps are exposed in the photographs on these pages, made 
especially for PopULAR SCIENCE MONTHLY with the cooperation of Com- 
missioner McKay. All illustrate cases of fraud discovered by his staff— 
many crude, a few subtle enough to fool any but the Bureau’s trained ex- 
perts. One gyp, for example, installed a foot-pedal system worthy of a 
crooked gambling hall to control the weight registered on his scale. No one 
can estimate how many hundreds of housewives he cheated. 


[ J ster meas storekeepers are encouraged to use light weights and 
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Loading poultry with lead sinkers to make 
them weigh more is a favorite gyp trick. 
The lead is hidden under the wing or in the 
oiled paper that covers the head. This 
crude form of fraud cheats many customers 


At left is a crooked scale to which the deal- 
er had hung a couple of nuts and two other 
pieces of metal which were concealed by 
the box that supported the scale. This trick 
should have been easy to discover but no 
one noticed it until found by an inspector 


Scale weights may look all right on top but when the bottom is ex- 
posed large pieces of metal are found to have been gouged out as is 
shown below. Making the weights light so they weigh less than they 
are marked is a favorite form of fraud by the crooked dealers 
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You... If You Know Lhese Lricks 











Measuring cans cannot always be trusted. These two cans were 
sent to the Bureau of Weights and Measures and were stamped ac- 
curate. Afterwards, their bottoms were removed and double walls 
and bottoms inserted. At the left, the double wall is seen and, 
at right, cutaway shows the nature of the interior construction 









When the meat you have 
bought is placed on the 
scale, a hunk of salt pork 
is slipped between the two 
sheets of paper and its 
weight added to what you 
have purchased. The pork 
is removed before the meat 
is parcelled. This trick, 
done skillfully, will deceive 
you unless you are on guard 


The gyp’s trick at the right 
works even with the best 
modern scales. A handful 
of chopped beef is pressed 
against the bottom of the 
scalé pan and _ remains 
there, adding its weight to 
that of the customer’s meat. 
If caught, the crook says 
the extra meat got there by 
some unexplained accident ix 
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Here is illustrated an elabo- 
rate gyp trick. A wire was at- 
tached to the pan of the scale 
and ran down through a hole to 
the pedal beneath the counter. 
A four-ounce weight, fastened 
to the wire, normally lay in a 
box. Working the pedal lower- 
ed the box and added the four 
ounces to the weight of your 
purchase. This trick, found by 
an inspector, could not easily 
be detected by a customer 
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Some gasoline meters can be tampered 
with as is evidenced in the photo above. 
In this type pump, the flow of the gaso- 
line can be controlled by levers inside 
the pump. If the dealer wishes to cheat, 
he pushes the one-gallon lever into posi- 
tion and leaves it there. The geared 
bar, then, will fall only to that point 
and the buyer is one gallon shy in five 
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Siamese fighting fish, below, are so fond of 
a scrap that a glass partition is put in the 
tank to keep them from killing each other 





















Ty wierne Fish 


NOW BIG HOME INDUSTRY 








are two tiny fish, not over two inches 

long. From their bodies of pinkish 

flesh color, dappled light is reflected 

as they twist about, weaving foamy trails, 
stirring the whole of their water world. 
At intervals, the tiny tempest is stilled, 
and one fish remains poised, while before 
it, the other throws itself into a variety 
of poses, sometimes darting, jiggling, in 
a quaint sort of dance before the onlook- 
ing female. Finally, she finds the virtuos- 
ity of the male irresistible, and allows him 
to lead her to a corner of the aquarium. 
Here he has prepared a nest. Labor- 
iously, he has built it with a strange 
formation of cells under his gill covers, 
that enable him to blow tiny bubbles on 
top of the water. To prevent the bubbles 


See rapidly in flashing arcs, 
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The ideal way to net 
fish is 
Two nets are used to 
avoid scaring or injur- 
ing the fish. At upper 
right, paradise fish, the 
first to. be used as pets 


from breaking, he coats 
each one with a glue-like 
substance from his 
mouth. Once the com- 
pleted nest is floating on 
the surface like a minute 
honeycomb, the would- 
be father hastens to find 
a potential mother. Hav- 
ing drawn her near the 
nest by his dancing, he 
performs an amazing 
feat. Each egg she lays, 
he catches in his mouth 
and places in one of the 
bubbles. 

When 
safe in their floating 
bubble-nest, there is a 
startling, sudden change 
in the solicitous father- 
fish. He becomes a do- 
mestic tyrant, turning 
upon the mother-fish and 
driving her from the 
nest. The pursuit of 
courtship may become the pursuit of 
murder. The father-fish wishes no dis- 
traction from his task of guarding and 
nursing the eggs. Should one fall from 
the nest, he will rescue it, blow a new 
bubble, and replace it in the nest. The 
air in the bubbles will sustain the newly- 
hatched fry until they are able to go in 
search of their own food. 

That is only one of the surprising 
things about one variety of the little 
fish that, in the last two years, have 
dethroned the sacred goldfish and created 
a new industry. The engaging creatures 
that have thus caught the popular interest 
are among the smallest things in the 
sea—the tiny tropical fish from the 
earth’s warm waters. 

In the last year probably $1,200,000 


shown below. 





the eggs are. 


worth of them were brought into this 
country. In the last three months, one 
dealer sent 3,500 shipments. There are 
companies that do nothing but import 
and sell them. There are scores of clubs 
of tropical fish collectors. Stores have 
sprung up to sell nothing, and magazines 
to discuss nothing, but these fish and 
how to tend them. An amateur breeder 
of tropical fish, by selling part of his 
stock from time to time, can make his 
hobby self-supporting and even cause it 
to show a profit. 

To most people a goldfish is a goldfish, 
bred from the lowly carp; but a tropical 
fish may be a guppy or a platy or a 
swordtail, or like the dancing fish of 
unique courtship and fatherhood, a laby- 
rinth fish, He may be flesh-colored, or 
bright red, or green, or yellow. He may 
be striped or spotted. He may turn his 
colors on or off as environment dictates. 
The less versatile goldfish doesn’t enjoy 
his bowl, can’t breed in it, and soon dies. 
He is a cold-water fish. The tropical fish 
likes warm water, and in captivity, he 
breeds so rapidly that the family that 
starts with one aquarium may finish with 
a half dozen, without having bought a 
single additional fish. Tropical fish live 
in captivity from five to ten years. 

‘And fun? Watch the Japanese medaka 
swimming about, looking for a place to 
hang its eggs. Yes, hang them, for it 
carries them like a cluster of grapes, 
dangling from underneath its neck. Hither 
and yon darts the microscopic, brightly 
colored little body. Finally it brushes 
against some marine plant and the eggs 
are detached and hung amid the foliage. 

The labyrinth fish and the medaka are 
but two of the 300 known species of 
tropical fish suitable for pets. For many, 
life begins, not in the egg, but with live 
birth, as among mammals. Some West 
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Artificial breeding of tropical fish has, in many cases, resulted in 
remarkable development as is seen in the luxuriant growth of fin and 
tail so noticeable in the specimen that is illustrated at the left 








How to get, feed, and care for tiny 


household pets from the warm 


seas, some of them fierce fighters, 


is told in detail in this article 


By Thomas M. Johnson 











John R. Chalmers, expert aquarist of Bassi 
Freres, New Rochelle, N. Y., is demonstrat- 
ing the proper way to filter water out of an 
aquarium. Note, tube at the end of the hose 
draws the water from the bottom of the tank 
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Insiphoning water into an aquarium, 
a bowl is placed in the bottom to 
avoid stirring up sand and vegetation 


Indian mother-fish have in quick suc- 
cession, six litters of from forty to 
fifty live babies. An African fish car- 
ries eggs and newly-hatched fry in its 
mouth. If badly scared, it swallows 
them. Even when they are large 
enough to venture forth, they will, if 
frightened, seek haven within its 
mouth. 

So whoever joins the thousands who 
are installing in their homes aquariums 
for tropical fish will be interested, fas- 
cinated, and kept busy. 

Before buying fish, you must have a 
place to put them. The aquarium, 
tank and stand, you can make accord- 
ing to directions already published in 
POPULAR SCIENCE MonTHuLiy, (P.S.M., 
June, 31, p. 116) or you can buy 








When the fish has been netted, as shown 
on the opposite page, it should be lightly 
grasped in the bottom of the net, which is 
then inverted and the fish gently pushed 
into the water. At left, a scalare, a silver- 
colored fish with fins enormously elongated 
into a grotesque suggestion of chin whiskers 


them at a special tropical fish store, a 
pet or animal shop, or a department store. 
Before filling the tank with water and 
putting fish in it, however, there are other 
things to consider and much to know. 

Fish need water and space in which to 
swim, and they also need oxygen and 
food. To supply plenty of oxygen, the 
tank should be large enough to afford a 
good surface area of water; the rectangu- 
lar tanks now sold are of the right pro- 
portions—the old-fashioned goldfish bowl 
is out of date. The oxygen will be re- 
plenished by absorption at the surface. 
Also, the carbon dioxide that forms in 
the water must be eliminated. Any of the 
graceful, fern-like water plants will do 
that for you, and you can get them where 
you get your fish. 

Tropical fish need warm water. As they 
cannot stand extreme heat or cold, the 
temperature should be kept around sev- 
enty or eighty degrees. A thermometer 
and a lamp heater are good investments. 
You will need two little nets to remove 
objects or to move fish from one aqua- 
rium to another. Not long after they have 
begun swimming about their new, modern | 
home, the stork will come. Some morn- 
ing, you will wake to find your tank 
thronging like a beehive. 

First, which kind of tropical fish do 
we choose to be the forefathers of this 
addition to our family? Here they are, 
in pet shop or department store; all sorts, 
shapes, and sizes, though none more than 
five inches long. Prices from $50 for very 
rare specimens, to 25 cents to $5 for the 
most popular ones. Some are floating 
quietly, but more are continually swim- 
ming about, for mostly they are active 
little fellows. Each has his special char- 
acteristics, his little tricks. 

As for in- (Continued on page 94) 
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Curved Radio Beam Now 
Lands Planes in Fog 


Foc blankets the Newark, N. J., terminus of 
the transcontinental air lanes. Through the gray 
curtain, so thick that men and objects twenty 
feet away are barely distinguishable, comes the 
roar of an airplane making port. It rises to a 
crescendo. Will the invisible machine crash? 
Suddenly the craft flashes out of the murk. It 
drops on the runway in a perfect three-point 
landing. 

Such a blind landing only recently would have 
been fraught with the greatest peril. This pilot, 
however, knew his way to earth as well as if 
it had been marked with signposts. He was guided 
by radio’s latest gift to aviation—a curved land- 
ing beam which, after two years of experimental 
work, has just been perfected and installed at 
the Newark Airport. 

The new system picks up a fog-blinded pilot 
where the standard long-range radio beacon leaves 
off, providing the long-sought means of getting 
him safely to earth after his trip between cities. 
Its landing beam is a radio signal so projected 
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England’s Most Famous Train Will Tour American Cities 


Across America will soon roll the Royal Scot, 
one of England’s most famous trains, resplendent 
with its deep red locomotive and cars. Transported 
across the Atlantic in its entirety, it was scheduled 
to start about May first under its own power on an 
exhibition tour of United States cities. Later it will 
visit the World’s Fair. The train holds the record 
for the longest regular nonstop run. 





The Royal Scot, England’s most famous train, will visit American cities this 
summer and then go to the World’s Fair. It holds record for longest nonstop run 


GARAGE FLOODLIGHTS 
ON PORTABLE STAND 


Hanpy for the car owner who sane a Se Dies 

likes to tinker with his machine . Renovating and repairing one of the Royal 
in the evening is a new portable Scot coaches preparatory to the visit to 
lighting unit that throws illu- America and exhibition at World’s Fair 
mination just where it is needed. ' 
Five floodlamps and reflectors 
are mounted on a stand, that 
can be rolled on casters to the 
work. The base of the stand is 
a convenient tray for tools and 
parts. Extra electrical outlets 
are provided for power tools. 


EXPLODING LIQUIDS 
DRIVE ROCKET CAR 


AUSTRIA now has a new type of 
the rocket automobile, built by 
Karl Cermy, Viennese mechanic. ind “Meanie -esiininiaih 
A mixture of combustible liquids ™ anni pe ak ie 
and gases is fed into a wide cylin- minate any part of garage 
drical tube at the rear of the car, rd for night work on your auto 
where it ignites with a continuous ts 
blast sufficiently powerful to drive 
the vehicle forward at remarkable 
speed. First trials are reported to 
have met with success. Aside from 
the unusual power plant, the con- 
trols are standard. 


CAR BATTERY FILLER 
HAS AUTOMATIC LIGHT 


GroPInG for the filler holes of a car’s 
storage battery, when adding distilled 
water, is ended by a new self-lighting 

Combustible liquids, fed into battery filler. When the nozzle is removed 

the cylinder seen at rear of from its socket on the jar of water, a 

this new rocket car, ignite small lamp automatically flashes on and 

with a blast that propels the ° . : 

car forward. Built in Vienna, Makes it easy to find the right place, as 

it is shown ready for trialrun shown in the photograph above. Its con- 
centrated beam also removes the danger 
of flooding the battery. 
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Moving Saw Cuts Accurate Grooves in Ice Cake 









To INSURE accurate weight, a machine that seems almost to 
think, scores large blocks of ice so they can be cut accurately 
by the driver of the delivery wagon. The operator merely 
places the heavy cake of ice in the loop-like portion of the 
machine and an electric driving motor does the rest. All 
lifting and handling on the part of the operator is eliminated. 

















Above, the traveling saw moves around ice to score it cross- 
wise, and at right, saw is tilted to score the ice lengthwise 


HONE OF CURVED STEEL 


Mabe of rustless steel a new type of safety 
razor strop reconditions worn blades and im- 
proves the cutting qualities of new ones. 
Stroking the blade a few times on the high- 
ly polished curved surface restores the edge. 





The traveling saw moves around the ice 
block, while the block itself stands still. Au- 
tomatic controls divide the block into spaces. 











This reflector clamps to rim of auto 
wheel, catches headlight of approaching 
car, and clearly outlines car’s left side 


WIRE MOLDED IN QUAKE-PROOF BRICKS 


i 
< 





Photo shows wire molded into bricks to make them quake-preof 
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Bricks that interlock 
are the builder’s new- 
est defense against earth- 
quakes. A strong wire, 
molded into each brick, 
forms a long loop at one 
end of the brick, a short- 
er loop at the top, and a 
hook at the bottom. In 
laying the bricks, the 
long loop slides into a 
groove in the adjacent 
brick while the wire hook 
engages the loop on the 
top of the brick below. 
When mortar is pressed 
about the large loop, the 
brick is held in place so 
no ordinary quake will 
shake the walls down. 


REFLECTORS LIGHT UP 
CAR WHEELS AT NIGHT 


Tiny reflectors, attached to the left- 
hand wheels of automobiles, form a new 
type of safety device for night driving. 
The reflectors pick up the light beam from 
oncoming headlights and create a brilliant 
circle of light around each tire. These 
mark the boundaries of the car and guide 
the approaching drivers. The reflectors 
are easily attached to the wheel rims and 
are expected to reduce the danger of cars 
side-swiping each other. 





SMOKER’S ASH TRAY 
FITS VEST POCKET 


A POcKET ash tray is the latest in smok- 
er’s accessories. Being only slightly larger 
than the pack of book matches which it 
also holds, this portable ash receptacle 
can be carried in the vest pocket. Push- 
ing the two edges of the envelope-shaped 
tray opens it to receive ashes. When re- 
leased, the mouth of the tray closes auto- 
matically and snuffs out any glowing 
sparks. Carried in vest pocket, it re- 
sembles a small card case. 
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New ‘Ten-Passenger ra Fly 180 Miles an Hour 


TWIN-ENGINED planes, having a speed monoplanes carry ten passengers, two pi- is forty miles an hour faster than the 
of 180 miles an hour, are being put into lots, a stewardess, 800 pounds of mail and __ present average for multi-motored planes 
service by the United Air Lines on the express, and sufficient fuel to cruise 500 in the United States and may set new time 
Pacific coast, These all-metal, low-winged miles. Fully loaded, their cruising speed records for commercial flights. 




















RAILWAY CAR IS MOTOR TRUCK BODY ~ 
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- ot 
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NEEDING a large motor transport for his sheep and 
cattle, an Australian stockman recently combined a 
discarded railroad car and a motor truck. The front 
end of the car body was pivoted on 
the truck and the rear end was sup- 














ft- ported on a trailer. The inside of the 
ew converted railway car was divided in- 
ng. to separate pens for the animals. The 
om rigid construction of the railway car —s “* a 
unt body made it well suited for the pur- ohes } _ a / — — ) 
pse pose of stock transportation. : js S79 jor: Pike ' | ; 
ide , Te gee oA erry 
ors ; BT a 
nd oo 
irs 
This old railway freight car was adapted as a body for 
the motor truck and live stock hauled to market in it 
ROCKET CARS TO GIVE VIEW 
OF CHICAGO WORLD’S FAIR 
STREAMLINED cars, gliding along 2,000-foot cables, 
will thrill visitors to the Century of Progress Exposi- 
tion to be held in Chicago this summer. Although 
resembling the rocket planes of the future, these 
bullet-shaped observation cars will travel at only 
five miles an hour. Although the cars are only 200 
feet above the ground, the two towers supporting 
their cables will rise 600 feet. The cars, towed by 
these cables, spurt steam suggesting rocket power. 
GIANT JIG-SAW PUZZLE 
IS 33 FEET IN LENGTH 
STUDENTS at a high school in Long- 
view, Wash., have just completed the 
largest jig-saw puzzle in the world. It 
contains 253 pieces and when assem- 
bled is more than twelve feet high 
<- and thirty-three feet long. Each in- 
or dividual piece measures more than 
It three feet across. The subject of the 
le giant puzzle is a colored picture rep- 
1- resenting the “Sun of Prosperity” 
d with the “Rainbow of Accomplish- 
aa ment” circling the dome of the sky. 
= The picture, painted on canvas, was 
x glued to a large section of wood ve- 
Y neer. Photograph shows the students 





assembling their puzzle outdoors. 
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Below, slice cut from the stem of a 
buttercup and magnified thirty times 











Photomicrograph by New 
York Biological Supply Co. 


Cross section of pond lily stem, 
magnified nine times, from 
which a specimen can be cut 


LTHOUGH we have 
seen many wonder- 
ful things during 
our little journeys 

into the marvelous realm 
that lies beyond our sight, 
there is still much left to 
do, and a whole universe 
left to explore. 

Even the little microscope 
we have been using, capable 
of magnifying only 300 di- 
ameters (that is, making ob- 
jects appear 300 times their real size) 
opens a territory so vast that it would 
take us a hundred years to examine all 
of its strange details. 

Hitherto we have been dealing with 
simple specimens that required little skill 
on our part. Now we are ready to take 
another and very important step. In the 
past, we were satisfied to study the sur- 
face of things, but henceforth we shall 
peer into their very insides. This new and 
exciting work will offer us a close-up of 
nature that.can be obtained in no other 
way if we actually want to see it. 

Let us take the opaque stem of a plant 
as an example. The real beauty of the 
stem is hidden from us, since to see it we 
must look inside where the cells are 
packed away and where the breath-taking 
craftsmanship of nature is on display. So 
what we shall need is a cross section of 
the stem cut so thin that light will pass 
through it. This we place under the micro- 
scope and see the real inside. 

From certain specimens these thin 
slices may be cut with a new safety razor 
blade. To do this the specimen, gripped 
firmly between the thumb and index finger 
of the left hand, is held down on a piece 
of glass. Then with the razor blade in the 
other hand, a slice is cut off as thin as 
possible. Perhaps we shall have to cut a 
number of slices before we acquire the 
necessary skill; but if we are careful we 
shall be able to prepare some specimens 


surplus 
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A quick way of staining 
specimens for immediate 
use is with a medicine 
dropper as shown. After 
the stain has soaked in, 
around border 
is removed with blotter 
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Photomicrograph by New 
York Biological Supply Co. 
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This outfit contains stains, specimens, and special material. It can be bought for a few dollars 


in this crude way. In cutting, the blade is 
drawn across the stem, as a good barber 
uses a razor. Merely pressing down on the 
blade will crush the fibers and ruin the 
specimen. 

To do this work more accurately and 
easily, we can build a handy little instru- 
ment that works very much as do the meat 
slicers in the butcher shops. It is called 
a microtome. 

To make it, we need a piece of heavy 
brass tubing with at least a quarter-inch 
bore. The size of the bore will determine 
the diameter of the specimens that may 
be cut. In no case will a bore of more 
than one-half inch be needed. 

Into one end of the tube fit a brass 
plug and solder it in place. Through the 
center of this plug drill a hole with a 
No. 29 drill. Then with an 8-32 tap, turn 
threads in this hole and fit it with a brass 
screw. 

The little table which is soldered to the 
opposite end of the tube is of sheet brass, 
heavy gage, and as flat as possible. A 


piece of brass rod that forms a sliding fit 
inside the tube completes this useful little 
instrument. With a good sharp razor blade 
at hand, your microtome is ready for use. 

In using it, a specimen is placed inside 
the tube. As each slice is cut, the screw 
at the base of the instrument is turned 
slightly so the inside rod will push the 
specimen forward a tiny fraction of an 
inch. The cutting is done with the razor 
blade held close to the surface of the 
little table in the manner illustrated. By 
the proper manipulation of the screw, sec- 
tions can be cut only a few thousandths of 
an inch in thickness. 

Merely to jam a specimen into the 
microtome in the manner described, how- 
ever, would be the method of an amateur. 
The professional first puts wax around his 
specimen so that, while the cutting is be- 
ing done, it will not be damaged by pres- 
sure or squeezing. The delicate stem of an 
iris, for instance, could not be cut without 
first embedding it in wax. Indeed, every 
biological specimen is thus prepared. 
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How Specimens of Living Things Are Cut into 






Thin Slices with Microtome, Mounted on Glass 
Slide, and Then Stained Is ‘Told Herein Detail 


TWO ANGLE 
~, PIECES HOLD 
CAN IMMERSED 







CAN , 
FOR 
PARAFFIN 


SPIRIT 
LAMP 


Drawing shows how to build heater in which 
the paraffin is melted without raising its tem- 
perature so high it will damage specimen 


After the specimen has been mounted 
in place by pouring melted paraffin around 
it, the portion protruding from the end 
of the brass tube is cut off flush with the 
table. Then the screw at the bottom of 
the tube is given a small fraction of a 
turn and another cut is made. The first 
cut was simply to level off the end while 
the second cut provides the specimen. 
However, if you obtain a perfect slice on 
the second cut, you will be lucky. Gener- 
ally, you will find it necessary to make 
several cuts before you are able to make 
really thin slices. 

- After skill is developed at this work 
and nice, thin slices are made, they may 
be slipped onto a glass slide and brought 
to the stage of the microscope without 
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By 
BORDEN HALL 


actually touching them with your hands. 
Another point to be borne in mind in 
this work is that the paraffin used must 
not be too hot. If it is, it will tend to boil 
the water in the cells of delicate speci- 
mens and destroy their beauty. To over- 
come this, we build the paraffin heater 
shown in the drawing. The use of this 
little device will prevent the paraffin from 
heating above the boiling point of water 
and it will also be good insurance against 
fires. Also this pot will keep the paraffin 
warm for a long period of time. In prepar- 
ing a specimen, it is dipped into the molten 
wax before it is placed in the microtome 
and embedded. An alcohol burner keeps 
the wafer hot under the wax. 
Unfortunately some specimens require 
further preparation before they are ready 
for the little meat slicer. Thick, woody 
sections must be soaked for several days 
in clean water to make them pliable. When 
the sections are being cut, it is advisable 
to dip the edge of the razor in alcohol. 
Of course, if stems containing resinous 
matter are used, the soaking will be of 
little help as resin is not soluble in water. 
In such cases, we leave the specimen in 
alcohol for a day or two to dissolve the 
resin. Then it is placed in water for three 
more days. In a few cases, it will be nec- 
essary to boil the stems in water. In the 
case of material like the branch of a tree, 
this process softens the fiber and makes 












At left, the proper manner of cutting 
slices from a specimen with the micro- 
tome is illustrated. Below, line draw- 
ing shows how to make a microtome 
and, in circle, photo of completed mic- 
rotome with adjusting screw in place 
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the cutting of specimen slices much easier. 

As we become skillful in the prepara- 
tion of specimens, we shall eventually 
make slices so thin and so nearly trans- 
parent, that there will be little left to look 
at. Hence it becomes necessary to learn 
how to stain our specimen, A crude analo- 
gy will help us understand the reason for 
using stains. Under certain conditions of 
light, we are unable to see a piece of 
glass, a fact that is made use of by magi- 
cians in preparing stage illusions. How- 
ever, if the glass were colored, we should 
not be so easily fooled. We use stains for 
the purpose of seeing and to reveal de- 
tails of structure that would otherwise be 
invisible. 

The kind of specimens we are consider- 
ing at the moment, however, must be 
bleached before the stain is applied. This 
is done by dissolving one ounce of chlo- 
ride of lime in ten ounces of water. A 
second solution is made with two ounces 
of washing soda dissolved in water. The 
two solutions are then poured together 
and thoroughly shaken. After standing 
for a day or two, the solution is filtered 
and put in well corked bottles. 

To bleach a specimen, it is immersed 
in the bleaching solution for a period of 
several hours. In removing it, remember 
the soaking has made it fragile and care 
must be taken not to crush it. Once out 
of the bleach, it is necessary to wash the 
specimen in several changes of water. 

The stains to be used should be obtained 
from a biological supply house. Although 
the amateur has a large number of them 
to choose from, perhaps none is better 
for the beginner than hematoxylin, a red 
stain prepared from logwood. In using it, 
a watch glass (Continued on page 84) 
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Effect 


Marvelous 
Cures 


HRILLING feats of surgery, un- 

dreamed of a generation ago, mark 

the work of the modern gland spe- 

cialist. Personalities are altered, fea- 
tures are changed, growth is controlled, 
maniacs are restored to reason through deli- 
cate operations performed upon these mys- 
terious chemical factories which are con- 
stantly active in the human system. 

Gland surgery, today, is a realm of bewil- 
dering possibilities. Here and there in the 
present records, we catch glimpses of the 
wonders that may lie ahead. 

Witness a dramatic instance reported only 
a few weeks ago from Cincinnati, Ohio. A 
young man became alarmingly nervous. His 
weight dropped rapidly from 140 pounds to 
sixty-nine pounds. His eyes bulged from his 
head with a terrified expression and every 
muscle in his body constantly quivered.:In a 
few months, he had become a raving maniac, 
kept in a strait-jacket to prevent his killing 
himself or injuring others. 

The shield-shaped thyroid gland, covering 
the sides and front of the windpipe just 












below the Adam’s apple in the neck, 
had become diseased and over-ac- 
tive. The thyroid is chief of a great 
system of ductless glands that pour 
potent chemicals into the blood and 
exert a powerful influence over your 
mind and personality. 

These secretions are called hor- 
mones, They travel about the body 





DARING 


Gland Operations 





like chemical messengers governing the 
action of distant organs. The thyroid reg- 
ulates the life processes of the body just 
as a damper controls the heat of a fur- 
nace. A diseased, over-active thyroid is 
like an open damper. It burns up the 
body energy faster than it can be re- 
placed by food and oxygen. 

This is what had happened in the case 
of the young man in Cincinnati. His one 
chance of recovery lay in a delicate oper- 
ation which would remove most of the 
thyroid but leave just enough to keep the 
body functioning at normal speed. In the 
operating room of his clinic, the noted 
Cincinnati surgeon, Dr. Joseph L. De 
Courcy, performed this ticklish bit of 
human repair work with amazing results. 
In a few days, the patient became calm. 
Then, the mental derangement disap- 
peared completely and, only a_ few 
months later, the young man had regained 
his weight and was able to resume his 
regular daily work. 

Up to a few years ago, operations upon 
the thyroid gland were accompanied by 
considerable loss of blood because this 
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CUTTING GLAND 
WITH RADIO KNIFE 


German surgeons are shown performing a 
gland operation with a radio knife which 
sears tissue and thus prevents hemorrhage 


organ is richly supplied with arteries and 
veins. Recently, however, surgeons have 
been using the “radio knife,” an electri- 
fied needle that sears the blood vessels as 
it severs them and thus prevents hemor- 
rhage. These high-frequency _ electric 
knives cut tissue at a touch. They also 
cauterize it, killing germs and preventing 
infections. 

When the thyroid is under-active, the 
results are almost as disastrous as when 
it is over-active. The mind slows down 
until the person becomes practically an 
imbecile. It has been calculated that three 
and a half grains a day of the thyroid 
chemical, thyroxin, is all that stands be- 
tween intelligence and imbecility! 

I remember one case of a child born 
with an inactive thyroid. Eyes closed and 
mouth open, driveling saliva, she remained 
speechless until the age of four. Her par- 
ents feared she was doomed to be an idiot. 
Then, small amounts of the dried thyroid 
glands of sheep were added to her meals. 
The effect was miraculous. She brightened 
up immediately, began to take an interest 
in play, and was soon talking like other 
children. In school, she passed her studies 
easily and is now an intelligent young 
woman. However, she will always have to 
continue the treatment. For, she tells me, 
on occasions when she has tried to do 
without the dried sheep gland, she has felt 
her mind becoming dull. 

I know an elderly woman, who ten 
years ago, was literally snatched from 
death by a physician who diagnosed her 
trouble as thyroid deficiency. Treatment 
with thyroxin has made her stronger men- 
tally and physically than she was in her 
youth. 

The chief chemical element in thyroxin, 
analysis has shown, is iodine. When food 
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Puppies from the same litter. From one at 
right pituitary gland has been removed to 
check its growth. The other grew normally 


or drinking water contains insufficient io- 
dine, thyroid trouble and goiter are likely 
to develop. This condition is found most 
frequently in inland communities where 
fish and other sea-food, the chief food 
sources of iodine, are hard to obtain. Io- 


Pictures, left and 
below, show the fa- 
cial changes that 
were caused by a 
disorder of the pi- 
tuitary gland, the 
work of which was 
upset by a tumor 
























Portable X-ray machine used in making pic- 
tures of patients too sick to leave their beds 


dine is three times more abundant in cod- 
fish, for example, than in human beings. 

Travelers in the Italian Alps describe 
a queer people dwelling in the mountain 
village of Cogne. They are all undersized, 
dull, and apathetic. Many of them have 
goiter. Their water supply comes from 
the melted snow of the mountain tops 
and it contains no iodine. Recently, iodized 
salt and other forms of iodine which can 
be assimilated by the system are being 
given people in such communities. 

Overcoming irregularities of the thyroid 
forms only a small part of the work done 
by the modern gland surgeon. Other 
phases of his activity are equally strange 
and dramatic. 

Take the operations performed upon the 
tiny parathyroid glands, minute organs no 
larger than buckshot. Usually four in 
number, two on either side of the wind- 
pipe, they are so effectively hidden by the 
thyroid that nobody noticed their exis- 
tence until 1880. In some mysterious way, 
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they control the amount of lime in our 
bones. When these glands become too 
active, our bones become soft; when they 
are not active enough, the bones become 
too brittle. 

A few years ago, a sailor was brought 
to the Massachusetts General Hospital, 
in Boston, suffering from a puzzling mal- 
ady. In eight years, he had grown seven 
inches shorter! 

Six feet one inch tall in 1918, he was 
only five feet six inches tall in 1926, He 
had suffered seven fractures from incon- 
sequential falls and had become so weak 
he had been obliged to give up his work 
as a master mariner. 

Dr. Edward P. Richardson made an 
X-ray examination, The pictures showed 
that the patient’s bones were abnormally 
thin and had lost their lime in many 
places. His parathyroid glands were over- 
active. Dr. Richardson removed two of 
the four organs and the trouble disap- 
peared. The man was able to return to his 
work and later X-rays revealed that the 
bones had gained a healthy lime deposit. 
Although he suffered two bad falls sub- 
sequently, he had no further fractures. 

Often, when very old people fall and 
break bones, the opposite is really true. A 
weakened bone snaps and they fall as a 
result. Middle-aged people and even chil- 
dren are sometimes brittle-boned because 
of defective functioning of the parathy- 
roids. In Illinois, recently, a man troubled 
in this way sneezed and snapped a rib, 
and a few weeks ago, a seven-year-old 
boy was taken to a Madison, Wisc., hos- 
pital for treatment after he had broken 





A frozen block of catgut as it is received ina 
hospital before being made ready for surgical 
use. In this form, it cannot lose its strength 


bones twenty-seven times. Every time he 
fell or bumped into anything, a bone 
would snap. 

In surgical treatment of the parathy- 
roids, extreme care is necessary. Many of 
the functions of these minute organs are 
still unfathomed. But it is known that if 
all of them are destroyed, death results 
within forty-eight hours accompanied by 
muscular contractions of the jaws resem- 
bling the effects of tetanus. 

One of the greatest medical discoveries 
of all time in connection with glands is 
the application of insulin to the treating 
of diabetes. Insulin is a product of the 


pancreas, a large gland lying behind the 
stomach. It acts upon the sugar contained 
in the blood, enabling the body to burn it 
up and convert it into energy. When the 
pancreas fails to secrete sufficient insulin, 
sugar accumulates in the blood and dia- 
betes results. 

More than a million sufferers in the 
United States alone are being aided by 
insulin obtained from the fresh pancreas 
glands of animals and injected daily 
through a hypodermic needle to supple- 
ment the lowered insulin output of their 
own systems. 

But this life-saving discovery marks 
only the beginning of the gland special- 
ist’s attack upon diabetes. In Chicago, IIl., 
not long ago, Dr. George De Takats per- 
formed a dramatic operation which may 
lead to conquering diabetes by surgery. 

Making an incision in the abdominal 
wall of a diabetic patient, he pushed the 
stomach aside and reached the pancreas, 
Around a portion of this organ, he tied 
tightly a strip of living membrane taken 
from the patient’s thigh. This constricting 
loop caused a part of the gland which 
secretes gastric juices into the small intes- 
tines to waste away. Correspondingly, the 
portion which manufactures the hormone, 
insulin, grew more active. In this way, 
the pancreas was stimulated to manufac- 
ture its own insulin and reduce the se- 
riousness. of the disease. Upon his recov- 
ery, the patient found he could eat a far 
more liberal diet and was able to reduce 
the amount of insulin taken hypodermical- 
ly to smaller and smaller doses. In other 
parts of the (Continued on page 96) 


Bat-Like Airplane Is Nearly All Wing 













This photo shows the 
tailless airplane with \ 
its wings folded.. Up- \ 
per right, plane seen ' 
in the air and right, 
close-up of it before 
it leaves the ground 
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A younc German inventor, Gerhard 
Fieseler, has startled the aeronautical 
world by building and flying a bat-like 
airplane that departs radically from con- 
ventional lines. His tailless machine is vir- 
tually all wing, a design for which he 
claims unusual stability. Its wings fold 
up, so it occupies little space in a hangar. 
The machine used by Fieseler in a recent 
demonstration is a two-seater sport model. 
Two motors, either of which is sufficient 
to propel the craft, are mounted in tan- 
dem. According to the inventor, the plane 
attains a speed of 160 miles an hour with 
a power plant of 150 horsepower. It is re- 
ported to land at a forty-mile-an-hour 
speed. In a climbing test the new airplane 
rose 3,000 feet in three minutes. 
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1 Pictures on this page 
show the steps in the 
process of making elec- 
tric light bulbs. First, 
the tungsten wire filament 
is drawn through diamond 
dies. So fine is this wire, 
one-quarter the diameter 
of a hair, that it is ex- 
tremely difficult to see it 


3 Tungsten coil and 
steel core then are cut 
into accurate lengths and 


the pieces placed in an Ph 
a ‘ 2 Here is the mechanical spi- 


acid bath which dissolves : : 

the core and cleans the ‘ ‘ der that takes the fine tung- 

filament. Afterward, the : - sten wire and winds it around a 

coils go to the projector, ee inte steel wire form to shape the fila- 

right, and their enlarged e ae a . ment. An attendant watches the 
: a. process through a microscope to 


images are inspected in a y “a a 
search for imperfect coils Z +) t ee ae be sure the spacing is accurate 

















5 At right, the last 
step of all. This 
machine draws air 
4 This elaborate machine puts the glass mounting from the bulb, seals 
4 stem in the bulb, while mechanical fingers insert the top, and solders - 
the lead wires, put the filament-supporting grill in the screw base in 
place, and hook the filament coil in the exact position “plate, thus finishing 
necessary to give the best and longest lasting service the lamp for packing 
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Picture of ground sloth “skeleton” 
taken while work was in progress, 
showing the mass of wheels, cogs, 
and motor-driven platforms with 
which the beast will be animated 
when placed on exhibition at the 
Chicago World’s Fair this summer 


Hidden Motors Give Life to Pre 





SECRET OF SPONTANEOUS 
HAY FIRES IS SOUGHT 


SEEKING to solve the mysteries of spon- 
taneous combustion, the U. S. Department 
of Agriculture is using a special core drill, 
shown at the right, and twenty-seven electric 
thermometers to keep constant tab on tem- 
perature changes in an experimental haymow 
at Beltsville, Md. Samples of the hay are 
taken with the hollow, motor-driven drill, 
and twice a day the temperature of the hay, 
at twenty-seven different points, is taken 
with the thermometers. Records of the heat 
developed by hay under varying conditions 
are expected to help in preventing fires that 
start themselves. At present, the Department 
of Agriculture reports, one out of every ten 
tons of hay cut in the United States is de- 
stroyed by spontaneous combustion due to 
storage under unscientific conditions. 
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A jungle scene 
formingaback- 
ground for the 
animated pre- 
historic mon- 
sters. Notehow 
the dinosaur 
towers above 
the elephant 























































At left, a real- 
istic covering 
is being put on 
the form of a 
saber- toothed 
tiger, another 
of the extinct 
animals that 
will be shown 
at Chicago Fair 


SABER-TOOTHED tigers, giant ground sloths, and dinosaurs, 
inhabitants of the earth millions of years ago, have been 
reproduced mechanically by the New York firm of Mess- 
more and Damon for exhibition this summer at the Chicago 
World’s Fair. Within a huge hemisphere of metal, they 
will give visitors a glimpse of the world as it was long 
before man appeared. (P.S.M., June ’32, p. 16.) Controlled 
electrically, the mechanical monsters swing their heads, roll 
their eyes, breathe, snarl, roar, and grunt in realistic 
fashion. A complicated mass of cogs, wheels, bellows, and 
silent motors produces the life-like sounds and motions. 
Beneath the canvas and papier-maché hide of each animal 
there are from one to sixteen electric motors. An operator 
controls the actions of the exhibits. At the World’s Fair, 
they will be seen in an environment of prehistoric vegetation. 
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Inventor Gets Thrill in Homemade Submarine 





CONNING . 2 STABILIZING Below, the inventor of the new sub 

a TOWER FINS peering from the conning tower, the 
m ( s . top of which is raised. At bottom, a 

a. alias motorboat with the sub in tow. It 
PLATE , ¥ : .*» pages .: i. ° can be dragged at thirty miles an 
GLASS F . ye hour on surface and at half that 
WINDOW~_ (2) : aa ‘ speed when it is totally submerged 











TOW ROPE TO : ~ CUSHION 
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HAND LEVERS " TILTING FINS MAKE 
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Cutaway drawing of one-man submarine showing how the occupant lies flat with his head 
in the conning tower while the submerged craft is being towed slowly by a motorboat 

















His own invention, a one-man submarine, merged to depths of thirty 
provides thrills for twenty-four-year-old feet, and has remained below 
James Bolar, Jr., of Oakland,.Calif. He the surface for half an hour 
built the ten-foot craft in the basement of without discomfort. He sug- 
his home at a total cost of fifteen dollars gests possible uses for his 
for materials, and demonstrated it recent- craft, aside from sport, in 
ly to astonished spectators in San Fran- hunting for sunken vessels 
cisco Bay. Bolar enters a hinged conning and surveying harbor _bot- 
tower, which is then sealed watertight by toms, or studying lake beds. 
a rubber flap, and lies flat on 
the floor. A speedboat takes 
him in tow. When he wishes 
to submerge, hand levers tilt 
a pair of diving fins that work 
independently, one on_ each 
side. Through a heavy plate 
glass window he can _ see 
twenty feet ahead while being 
towed at slow speed. Perfo- 
rations in the false bottom of 
the streamlined shell admit 
water to a ballast tank, reduc- 
ing buoyancy. Bolar has sub- 


POISON GAS FOR LOCUSTS 


FIGHTING plagues of locusts with poison gas, sprayed 
from airplanes, is proposed by British scientists. Four 
crates were recently shipped from Kenya, Africa, by 
air to London, England, where they are 
being carefully reared in breeding cages. 
They will be subjected to poison fumes 
to learn which vapors are most effective. 


~ 
























































PICTURES ILLUSTRATE 
NEW BOOK FOR BLIND 


ILLUSTRATIONS with raised dots appear in 
the first practical picture book for blind chil- 
dren, recently issued. By running a fingertip 
over the outline of the picture, which re- 
sembles the dotted texture of Braille writing, 
it is possible to comprehend the form. The 
pictures, one is seen above, are colored. 


Live locusts, shipped by air 
from Kenya, Africa, are be- 
ing carefully inspected be- 
fore they are put in the 
electrically heated breeding 
cages, right, for further growth 
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Camera Catches Uncle Sam Making Billions of Dollars 


PRINTING $2,000,000,000 worth of paper money 4 
gave the 5,000 employees of the U. S. Bureau of 7 
Printing and Engraving, at Washington, D. C., ‘ , 
a rush job a few weeks ago—but the presence 
there of photographers was an even more ex- 
traordinary event. Special per- 
mission was granted by the U. S. 
Secret Service for them to take 
pictures of the making of bills, 
and two of the unusual views are 
reproduced here. 

Even in a normal year, Uncle 
Sam’s money factory turns out 
enough paper currency to encir- 
cle the earth four times. Every 





































sheet of the special paper used - 

must be accounted for. When FO 

not in use, the dies used in print- 4 PR 

ing the bills are stored in a vault NC 
studded with mirrors so a guard 
can inspect the whole chamber 
at a glance. Electric alarms 
connect the vault with police 

headquarters and Army posts. 

i 

Mi 
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Printed in sheets of twelve, SELF-LIGHTING CAMERA IN 


U. S. banknotes come to this 
trimming machine. There NOW USED IN MOVIES 


pneumatic fingers seize the 

sheets and knives trim the A MOVIE camera that produces its own 
edges. Thenbillsarecutapart light is a recent innovation in a Holly- 
wood, Calif., studio. It carries a detach- 
able lamp with a 500-watt tubular frosted 


At left are a few of the 240 s 
bulb upon a bracket at the front. In this 


presses that print paper money 


for Uncle Sam. Each one de- way a continuous light is thrown on the 
livers a sheet of twelve notes, face of an actress while the camera is 
moved around her for a close-up. 


which are ready to go to the 
trimmer, every five seconds 
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ONE MAN RUNS NEW TRENCH DIGGER for 
By ADDING an endless hs 
conveyor to a_ gasoline ‘ thi 
driven cultivator of stand- » = Ni 
ard design, a Long Island — Ds ccuey ‘ 
City, N. Y., inventor has 5 S _ a 
devised a one-man trench _ , * M 
digger for military use. ~ ie \ A : 
Soldiers equipped with dl te 
these machines, he says, 1 
could dig themselves into mo 
an advanced position while the 
under withering fire from sec 
the enemy lines. The space une 
between opposing armies wh 
would speedily be trans- sen 
formed from an impass- Mt 
able No Man’s Land to del 
a labyrinth of ditches. For abc 
the digging unit, the in- cov 
ventor employs a type of lon 
revolving cultivator wide- wic 
ly used for tilling farm Pai 
soil. Motor-driven tines and 
kick up the earth, deposit- lust 
ing it on the conveyor to the 
be dumped at one side. the 
The trench digger can be One-man trench digger as This new movie camera carries its own light illu 
operated by one man. it would appear in action which is supplied by a 500-watt tubular bulb of 
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Air Tunnels in Giant 
Flying Wing Expected 
To Increase Power of 
its Many Propellers 


FUEL TANKS, HOUSED 
N WING, FEED MOTORS 


STREAMLINED CATWALK INSIDE WING 
MOTOR SPINS | PERMITS MECHANICS TO 
FOUR-BLADED \ MAKE ADJUSTMENTS 
PROPELLER AT \ DURING FLIGHT gga 


NOSE OF TUBE 
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ey 


METAL RIE 
MAKE VENT 
TUBES OF 
TUNNEL 
INTERIORSS 









IERCED by a battery of tunnels a 

flying wing airplane is proposed by an 

engineer at the famous Caproni air- 
plane works in Italy. Streamlined motors 
and four-bladed propellers will drive air 
blasts through the tunnels, each of which 
forms a Venturi tube, expanding toward 
the rear. Thus, according to the inventor, 
the air will give a forward push some- 
thing in the manner of rocket propulsion. 
Aided by the Italian government, the de- 


—— 


MODEL OF ROME 
IN 100 PARTS 


LIKE fitting together a 
monster jigsaw puzzle is 
the task of assembling the 
sections of an immense 
model of ancient Rome, 
which has just been pre- 
sented to the Pennsylvania 
Museum of Art at Phila- 
delphia. It is composed of 
about 100 sections, and 
covers an area thirty-feet 
long and twenty-one feet 
wide. It was executed by 
Paul Bigot, noted architect 
and archaeologist. The il- 
lustration at right shows 
the model taking shape in 
the museum where it will 
illustrate the architecture 
of the old city. 
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OBSERVATION BAYS 
GIVE PASSENGERS 


PILOTS CABIN IS 
EQUIPPED WITH 


TRANSPARENT WALLS /~ gs 


Huge Barrel Plane for Ocean Flight 


MAIL AND FREIGHT ARE CARRIED , 
IN WING COMPARTMENTS 


WINDOWS IN WINGS 
ALONG CATWALK 
AFFORD UPAND 

DOWN VIEW, 


VIEW AHEAD 


SS 


F st 


ee 


PROPELLER DRIVES /“~ >>, 
AIR BACK es 
THROUGH TUBE 





signer recently completed a single-engined 
experimental craft incorporating his ideas. 
This odd flying barrel was put through 
successful tests near Rome. (P.S.M., Jan. 
33, p. 18.) Details of the huge machine 
he proposes to build for transatlantic 
travel are shown in the pictures above. 
A half-dozen tunnels or more will run 
through the immense flying wing. Rud- 
ders and elevators will be mounted so 
they will move in the blasts issuing from 
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COUNTERBALANCE 
AILERONS KEEP 
WINGS LEVEL 














— > RUDDERS AND ELEVATORS 
-—~MOVE IN BLAST FROM PROPELLERS 
AT REAR OF TUBES 


WINDOW ABOVE CENTRAL 
PASSENGER CABIN GIVES 


REAR VIEW 


RUDDER 







OUTLINE OF WING 
CROSS SECTION 









AIR EXPANDS AS VENTURI 
TUBE BECOMES LARGER TOWARD 
REAR.AND EXERTS A FORWARD PUSH 


the tubes. The craft will be piloted from 
a cabin with transparent walls at the 
center of the leading edge of the wing. 
On either side will be observation bays 
from which passengers can look ahead. 
Other windows will afford a rear view 
from the central passenger’s cabin. An- 
other feature of the machine will be a 
catwalk running lengthwise through the 
wing. It will enable mechanics to make 
adjustments while the plane is in flight. 

































































In using the crossbow, rest the bottom end of the stick 
on the cheek bone, place one end of the bow ruler on 
one of the stars and read off the point where the other 
star touches the ruler. Above, measuring the number of 
degrees between the bowl of the dipper and the Guards. 
Right, consulting umbrella map while sighting stars 


@ Manner of Making a Simple 
Astronomical Instrument and 
a Perpetual Map of the Sky 
Is Explained in Detail in 
This Article for Amateurs 


By 


NOWLEDGE of the principal star 
groups precedes any real pleasure 
in stargazing. 

When you can recognize at a 
glance about two dozen groupings that 
contain important stars, you have learned 
the geography of the sky. You can then 
wander in skyland at will, and explain its 
points of interest to others. You can in- 
dicate the brightest of the sparkling suns 
and say, “There is Arcturus. There is Vega, 
and there are the Guards, the two stars 
that Columbus sailed by when he discov- 
ered the New World.” 

Knowing the stars by name, you will 
welcome the reappearance of character- 
istic spring star groups as heartily as you 
welcome budding trees and milder days. 
You will soon look upon. these strangely 
imagined star animals and people as old 
familiar friends, that can always be found 
in their expected places. 

Nearly every one has at least two 
friends among the stars—the “big dipper” 
and the “polestar.” In the last article I 
told how to tell time by following the 
twenty-four-hour rotation of the dipper 
around the pole. Now we shall start with 
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HOW TO MAKE 
YOUR CROSSBOW 
Diagram shows how 
= Wy ruler is bent and tied 
so that each part of it 
will be twenty-eight 
and a half inches from 
youreyewhenyouuseit 











Any round object, like the penny above, held at fifty-seven times its 
diameter from the eye will occupy an angle of just exactly one degree 


GAYLORD JOHNSON 


the umbrella, on which you have chalked 
a few stars, and show the principal star 
groups that are visible at the different 
seasons. Then we shall invent a simple 
device that will enable us to find these 
stars at any time of the year. 

A glance at the two pictures of the um- 
brella shown makes it plain that the nine 
o’clock appearance of the northern sky 
changes from season to season, 

Look closer and you will see that the 
big dipper rotates through a quarter turn 
around the polestar in three months. Also 
you will see that the four main groups 
around the polestar can be joined by two 
lines crossing at right angles. 

A line from the dipper crosses the pole 
and meets a sprawling “W” or “M” about 
the same distance on the other side. This 
“W” group is Cassiopeia. 

The other line, crossing the first at right 
angles, runs from a small group at the 
east of the pole, containing the single 
bright star, Vega, to a group of five west 
of the pole. The five form the constellation 
Auriga. The brightest of them is a brilliant 
yellow-white sun named Capella. 

These four, one for each season, con- 


stitute our key groups. Using them as 
landmarks, we can find all the star groups 
at any time of the year, for some one of 
them is always in a good position from 
which to run lines that will help us find 
the other constellations of the season. 

Notice in the illustrations that both the 
dipper and the W are cut by the third 
short white parallel line, counting from 
the pole. Each of the spaces between 
these short lines, extending along our 
umbrella’s ribs from side to side, repre- 
sents ten degrees. The dipper and thes W 
are each therefore about thirty degrees 
from the pole. It takes six more divisions 
to reach the edge of the umbrella—ninety 
degrees in all from the pole of our minia- 
ture sky to its equator. 

At this point you may ask, why can’t 
we make a measuring rule, marked off in 
degrees, hold it up toward the real sky, 
and thus find all the other principal stars 
by their distance in degrees from the pole 
and from each other? We can. That is 
just what we are going to do, but first we 
must know the length of a degree. 

* Here is a simple rule that tells us ex- 
actly what we want to know: Any round 
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To find Arcturus, imagine the 

curving handle of the dipper to 
be made much longer. Place the end 
of the bow ruler on the last star in 
the handle, with the rule extended 
along the handle. At thirty degrees 
along the rule you will find Arcturus 


= To find Regulus, in the Lion, 
hold the bow along a line join- 
ing the two stars on the side of the 
dipper next the handle. Place the 
end of the rule at the star where 





handle joins bowl. The ruler will 
point out a bright star fifty degrees 


from the dipper. This is Regulus 

To find the Guards, extend the 

line above the bowl of the dip- 
per. Place the ruler along this line 
with end at star where handle joins 
bowl. Twenty-two degrees above the 
dipper are the sought-for Guards 


To find Castor and Pollux, ex- 
tend the line of the dipper’s han- 


Find the STARS 
(crossbow 


9 pm. Aus. Ist. 


How You Can Find the Important 










Spring and Summer Star Groups 
in lVorthern Hemisphere 


dle through the star diagonally 
across the bowl. Hold end of ruler 
on this star and continue line fifty- 
two degrees at which point are twins 


E To find Procyon, extend the line 
used to find Castor and Pollux 
twenty degrees beyond them to two 
main stars. The brighter is Procyon 


To find Altair, hold the ruler 
along a line from the star where 
the dipper’s handle joins the bowl. 


At thirty-five degrees along this line 
beyond Vega you will find Altair 


To find Deneb, extend the line 
used in finding the Guards on 
beyond those stars. At forty-five 
degrees farther along you find Deneb 


H?7° find Square of Pegasus, ex- 
tend line from dipper’s pointers 
to the polestar. At sixty degrees 
beyond the pole you find four bright 
stars and at their side is the Square 















object held at fifty-seven times its own 
diameter from the eye, occupies an angle 
of one degree. You can use a button, a 
coin, or a dinner plate. 

Take a copper cent and measure its 
diameter. It*is exactly three-fourths of an 
inch. How far must it be held from the 
eye to occupy an angle of one degree? 
Obviously, fifty-seven times three-fourths 
or forty-two and three-fourths inches. 

To get a satisfactory measuring rod, 
hold a two-foot ruler at such a distance 
from the eye that each one-half inch divi- 
sion will occupy the angle of one degree. 
To do this the ruler must be held fifty- 
seven times one-half inch, or twenty-eight 
and one-half inches, from the eye. 

If we do this with a straight ruler, how- 
ever, it is obvious that the divisions at the 
ruler’s ends will be more than twenty- 


eight and one-half inches from the eye. ' 


To correct this error we must bend the 
two-foot rule into a bow and fasten it by 
its center to a stick that is twenty-eight 
and one-half inches long. Then we shall be 
able to measure forty-eight one-half inch 
degrees in any direction on the curving 
bowl of the sky. With it, you can find the 
- angular distance between any two stars, 
just as a ship captain does with his sextant. 

To use your instrument, rest the bot- 
tom end of the stick upon the cheek bone 
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below your eye, place one end of the bow 
ruler on one of the stars, and read off 
the point where the other star touches 
the ruler. The observer in the illustration 
is using his crossbow to measure the num- 
ber of degrees between the star where 
the dipper’s handle joins the bowl and 
the pair of stars called the Guards. With 
the end of the bow ruler at the star in 
the dipper, the Guards fall at a point 
about twenty-two degrees along the edge 
of the ruler. This corresponds to twenty- 
two half-inches or eleven inches on the 
curved bow ruler. 

In making my instrument, I used an 
ordinary hardware store yardstick and a 
half-inch dowel rod. In order to see the 
divisions, when the bow ruler is held up 
against the sky, I notched its edge at 
two and one-half inch intervals. If I want 
a more precise measurement, I turn on a 
flashlight and note the exact half-inch di- 
vision where the star touches the edge. 

At nine p. m., about the first of May, 
the dipper is above the pole with Vega 
almost straight east of it. About the first 
of August, at the same hour, the dipper 
hangs down at the left of the pole, with 
Vega high above it. 

During May, June, and July, Vega and 
the dipper are excellent finger posts for 
finding all the other principal stars of the 


early summer sky. Now with the aid of 
your crossbow you are ready to go out 
and find a few stars. 

If you read over the series of six para- 
graphs, lettered A, B, C, etc., and look 
at the dotted lines lettered to correspond 
in the other illustrations, you will know 
exactly how to use your bow ruler in find- 
ing each star. Then, if you have chalked 
upon your umbrella the necessary lettered 
and numbered lines, you can take it out 
and use it as a memorandum of directions 
and distances, to be consulted with the 
aid of your flashlight. 

It is easy to make a two-faced star 
chart that will show on one side the con- 
stellations in view in the Northern Hemi- 
sphere of the sky at a certain hour in the 
evening, and on the other side the groups 
to be seen at the same time south of the 
sky’s equator. 

To do this, take a piece of heavy card- 
board thirteen inches square. Cut from its 
center a perfectly circular piece ten inches 
in diameter. 

Then, using a compass and straightedge, 
enlarge the circular plans shown on page 
44 to nine and one-fourth inches in diam- 
eter, exclusive of lettering around edge. 
The radial lines are sixty degrees apart. 
Divide the radius into nine equal parts 
and describe concentric circles. It is then 
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Diagram showing the 
three frames and the 
disk that make up the 
permanent star map 
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an easy matter to locate the stars and 
constellations on your charts by reference 
to the diagrams. The charts shown here 
were made on black paper with white 
ink, but black lettering on white paper is 
equally effective. If you live in a city and 
do not wish to go to the trouble of en- 
larging the charts, you can take the page 
from this magazine to an office that makes 
photostat prints and have both plans en- 
larged to ten-inch circles for about a dol- 
lar. (See note on opposite page.) 

When your two circular plans are en- 
larged glue them firmly to the two sides 
of the ten-inch disk. Make sure that the 
month names and their corresponding lines 
are exactly opposite..When the disk is com- 
plete, replace it in the hole from which it 
was cut. Sandpaper the edges. 
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Permanent Star Maps 
of Principal Groupings 


The diagrams above and at right show how 
to make a two-faced star chart containing 
on one side the stars of the Northern Hem- 
isphere and on the other the stars south of 
the sky’s equator. Complete directions for 
cutting the dial disk and frames and for 
accurately locating the stars on the charts 
are given on this page. Frames and disk 
can be cut from cardboard in the dimen- 
sions indicated, although a more durable 
map, of course, can be constructed of ply- 
wood, thick celluloid, or other like material 


From strong cardboard make the two 
square masks shown in the small draw- 
ings and glue them to the square frame 
of cardboard from which you cut the disk, 
with the curved sides of the mask open- 
ings toward the top. Glue the mask which 
has the larger opening over the face of 








West Northern Horizon East 


STARS IN VIEW 
Lookin 1g Northward and Upward 











the disk on which the big dipper and 
northern polar stars appear. The parts 
may also be fastened together with clips 
or rivets or by binding their edges with 
adhesive tape. Cut recesses at the top of 
the masks, as shown in the small drawings, 
so that the time of month will be visible 
on the disk containing the star charts; also 
cut openings at the sides of the masks and 
in center frame so you can turn the dial. 

The two masks now hold the disk in 
place, yet allow it to revolve freely. As it 
turns, the fourth circles from the north 
and south poles should just touch the 
horizon lines. This applies to all places 
near the latitude of New York City, that 
is, forty degrees, north. In making the 
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star map for a place ten de- 
grees north of this, the mask 
opening having the northern 
horizon line must be extended 
downward until the horizon 
line touches the fifth circle be- 
low the north pole, but. the 
bottom edge of the mask- 
opening having the southern 
horizon must be cut higher. It 
should just touch the fifth cir- 
cle above the south pole of the 
sky. Opposite changes must be 
made for a place ten degrees 
south of the latitude of New 
York City. 

When your star chart is fin- 
ished, turn the disk slowly with 
thumb and finger, and you will 
see the stars in view at nine 
o’clock at intervals of two 
weeks throughout the year. 
Note that we see more of the 
northern half of the sky than 
we do the southern. At the 
north pole we should see only 
the Northern Hemisphere, with 
the polestar straight overhead. 
At the equator we should see 
northern and southern halves 
of the sky equally, with the 
north polestar on the northern 
horizon, and the faint south 
polestar, Sigma Octantis, on 
the southern horizon. The belt 
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How to Get Star Charts 


ERE is the way your perpetual star chart will 
look when completed. For the readers who may 
not wish to go to the trouble of enlarging the charts 
from the illustrations on the opposite page, POPULAR 
ScreENcCE MontTuHtiy has prepared full-sized reproduc- 


‘tions of them. These, with directions for preparing the 


frames, will be sent to any address on receipt of 25 

cents. Prixt name and address and send your order to 

Blueprint Department, PopuLar ScIENCE MONTHLY, 
381 Fourth Avenue, New York City. 











Airplane Camera, on Ground, 





Osjects so far away they can not be 
seen are revealed by the latest aid to used effectively on the ground. The 

‘news photographers—a camera that cuts _ striking example above shows New York 
through haze with special filters and City’s skyline viewed across five miles of 
plates sensitized to infra-red rays. Orig- water. The Empire State Building, at left, 
inally developed for long-range aerial pho- is nearly nine miles away. 


NE 


tography, the equipment is now being 


of Orion, which is almost ex- 
actly on the equator of the 
sky, would then pass over our 
heads during winter nights. 
Now that you have learned 
to know some of the sky coun- 
tries by sight, you are ready 
to get your first thrills from 
seeing through a magnifying 
glass of moderate power some 
of their principal points of in- 
terest. The next article will 
give you the high spots of 
Opera Glass Astronomy. You 
will be surprised at how much 
you can see through a binocu- 
lar magnifying ten times, or 
even through an opera glass 
magnifying three or four times. 
The great Galileo proved his 
theories and revolutionized the 
accepted ideas of the universe 
with the aid of a rude telescope 
that was no more powerful 
than is one tube of a modern 
opera glass. As I have said in 
earlier articles, elaborate equip- 
ment is by no means essential 
to understanding and enjoying 
the grandeur of the heavens, 
nature’s greatest show. In- 
deed, important discoveries in 
astronomy have been made 
with just the kind of simple 
equipment I have described. 
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General of Korea, attired in full dress for formal visit, goes forth 
riding on a one-wheeled carriage that is propelled by his servants 





DIAL CHECKS 
UP IGNITION 


WHETHER your 
car’s ignition is 
working properly is 
revealed at a glance 
by a new indicator 
dial for the steering 
post, shown above. 
When each spark 
plug fires, a blue spark is seen in a 
numbered window of the fireproof dial. 
A dark window shows that a cylinder is 
missing fire and the number indicates 
which one, permitting quick repair and 
preventing overheating and fuel waste. 
Special spark plugs, upper right, have 
terminals for wires leading to dial. 
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WIRE SHOES FOR OYSTERMEN 


RESEMBLING snowshoes in an abbreviated form, 
shoes of wire latticework have been invented by 
J. J. Brenner, of Olympia, Wash., for use by oyster- 
men. Ordinarily the soft bottom of the oyster 
grounds does not readily support a man’s weight, 
and he is likely to sink in at each step. This not 
only makes walk- 
ing difficult, but 
also forces small 
oysters into the 
bottom where they 
become covered 
with silt and die. 
Use of the new 
footgear is expect- 
ed to end the loss 
of oysters from 
this cause. 


PERISCOPE ON GOLF COURSE 
GIVES VIEW OVER LOW HILL 


PROBABLY one of the 
most unusual golf devices 
in the world is on a Ca- 
nadian course at Victoria, 
B. C. A small hill rises be- 
tween the ninth and tenth 
holes, making it impossible 
for a golfer to see where to 
aim his ball. To remedy 
this difficulty, a periscope 
approximately twelve feet 
in height has been erected 
at the ninth hole, as illus- 
trated at right. Before driv- 
ing toward the hidden hole, 
a player gets his bearings 
by looking over the hill 
through the periscope. 


n One W heel 


RIDING on one wheel may 
convey an impression of 
reckless driving, but it is a 
slow and stately form of 
locomotion in the Asiatic 
land of Chosen (Korea). 
When a dignitary prepares 
for a trip, he dons a costume 
that properly reflects his 
power and prestige, and 
mounts a vehicle like the 
curious single-wheeled car- 
riage pictured here.. Four 
strong coolies seize the guid- 
ing bars and trundle him to- 
ward his destination. Judging 
from appearances the pas- 
senger must necessarily be 
resigned to a certain amount 
of rather rough joggling. 




















Wire shoes are worn by 
oystermen to keep them from 
sinking in silt. Left,. view 
of latticework construction 
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How modern planes increase their 
speed by withdrawing wheels into wings, 
after the take-off, is strikingly illustrated 
above. The photographer snapped a new 


Hot steam is used to chill drinking water in 
the 180-ton apparatus shown above. Evapora- 
tion, heightened in a vacuum created by con- 
densing steam, reduces temperature of water 


Landing Wheels Vanish into Plane’s Wings During Flight 


German craft soaring overhead at the 
moment the pilot was operating the re- 
tractible gear of the latest type. The 
wheels are seen about to disappear into 





al 





HOT STEAM COOLS DRINKING WATER 


Usinc hot steam to chill drinking water 
is the feat that will be performed in a 
New York bank building by the 180-ton 
outfit illustrated above. Water sprayed 
into the front tank cools itself by its own 
evaporation, which is greatly accelerated 
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by a high vacuum maintained throughout 
the apparatus. This vacuum is produced 
by allowing steam to condense in the rear 
tank. Part of the chilled water is drawn 
off for drinking, while the rest is run 
through pipes to cool the building. 


LAWNMOWER CUTS 
UPSIDE DOWN 


A LAWNMOWER that runs in re- 
verse has recently been placed on the 
market. Normally it is pushed but 
a special frame permits it to be 
used upside down for trimming un- 
der shrubbery. The cutters will then 
revolve only when the mower is 
drawn toward the operator. Ter- 
races may be trimmed from below 
in the same way. The height of cut- 
ting is adjustable from one-half to 
three inches, to suit the condition 
of the lawn, by a ratchet lever on 
the handle, as shown at left. 











holes in the wings, which are then closed 
by plates. When the wheels are let down 
for a landing, the hinged cover plate 
swings sideways to clear the ground. 


NEW ELECTRIC FAN HAS 
RIBBONS FOR BLADES 


WHIRLING loops of ribbon replace metal 
blades in an accident-proof electric fan 
recently exhibited by a German inventor 
and illustrated below. Since there is no 
danger that the user may suffer a cut 
hand by reaching toward it in the dark, 
the fan is especially recommended for 
bedside use. Revolving on a shell around 
the tiny motor, the three tabs of ribbon 
provide a gentle circulation of air. 








rae et 


PLUG CLEANS OIL 
IN CRANKCASE 


Motorists are now of- 
fered a magnetic drain 
plug that abstracts foreign 
particles of metal from oil 
circulating in the crank- 
case, reducing wear on a 
car’s motor. When oil is 
drained, the metal may be 
brushed off the plug. It is 
shown, left, before instal- 
lation, and, above, after 
several hundred _ miles’ 
driving. The pole pieces are 
permanently magnetized. 
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COLLECTING 
NITROGEN 
The apparatus shown here 
is used to get nitrogen 
from ammonia. Copper fly 
screening, rolled up, is 
placed inside the short 
iron pipe. A tube from 
the ammonia generator 
leads into this pipe, and 
an outlet tube leads from 
the other end to a tin 
filled with water in which 
a bottle of water is in- 
verted. Heating pipe and 
then flask removes hyd- 
rogen in pipe while nit- 
rogen enters the bottle 


| Sierevicies 
ests 


WITH 


t Household 





By carefully adding water to a mixture of am- 
monium nitrate and zinc dust, you can produce 
a spontaneous flame. As the water is added, as 
shown, the mixture bubbles, smokes and burns 


T IS surprising what the amateur 
chemist can do with a fifteen-cent bottle 
of ordinary household ammonia. 

Being a mixture of ammonia dissolved 
in water, this pungent-smelling liquid of- 
fers an ever-ready supply of ammonia gas 
for the home laboratory. Even at room 
temperature, the gas is released from the 
liquid. By heating it, the experimenter can 
obtain the gas in larger quantities. 

Strictly speaking, household ammonia is 
not ammonia at all, but ammonia water 
or ammonium hydroxide. Although am- 
monia can be liquefied, it is a colorless 
gas at normal temperatures. The fact that 
it dissolves readily in water makes the 
manufacture of ammonia water possible. 

You hardly would suppose that the 
fumes rising from an open bottle of house- 
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hold ammonia are in- 
flammable. Yet, am- 
monia gas can be 
burned. To demon- 
strate this, place an 
ounce or two. of 
household ammonia 
in a small flask. Fit 
the mouth of the flask 
with a cork containing 
a metal or glass out- 
let tube and heat it. 
Ammonia gas_ will 
flow from the outlet 
tube and a match held 
close to the tip will 
cause the gas to burn 
as long as the match 
flame is present. If 
the outlet tube is 
placed in an atmos- 
phere of oxygen, the 
ammonia gas will not 
only flame but will 
burn steadily. 

Like hydrogen, ammonia gas is lighter 
than air. For this reason it can be collected 
by holding an inverted bottle over the 
mouth of the generator flask. When the 
bottle has filled, it can be tipped upright 
by closing its mouth with a flat card or 
square of glass. 

Collect a bottle of the gas and seal it 
with a card in this manner. If the bottle 
is then righted, the card removed, and a 
burning match dropped in, the gas will 
flame and glow slightly as it burns. 

Household ammonia often contains im- 
purities such as soap and oleic acid that 
make it unfit for use in experiments re- 
quiring pure ammonium hydroxide. The 
amateur chemist can prepare pure am- 
monium hydroxide, however, by heating 
some household ammonia and allowing the 


IRON GAS PIPE 
PACKED WITH 
OLD COPPER 
er SCREEN 

































MMONIA 


gas evolved to bubble through water. 
Make some, place it in a rubber-stoppered 
bottle, and label it “ammonium hydrox- 
ide.” You'll find that it will be a useful 
addition to your stock of chemicals. 

It has been found that as many as 
700 volumes of ammonia gas can be 
dissolved in a single volume of water. 
This particular property forms the basis 
of an interesting fountain experiment 
similar to the one described some months 
ago in connection with sulphur compounds 
(P.S.M., Sept. ’32, p. 50). 

First, select a large-mouthed bottle and 
fit it with a cork having a hole through 
its center. Push the glass portion of a 
straight medicine dropper through this 
hole so that the tip of the dropper is in- 
side the bottle, and connect a short length 
of rubber tubing to its outer end. Fill the 
tube and dropper with water and snap a 
pinch clamp over the middle of the tube. 


ILL the bottle with ammonia gas by 

inverting it over a heated flask con- 
taining household ammonia and quickly 
insert the cork containing the dropper. 
By squeezing the rubber tube above the 
clamp you can cause some of the water in 
the tube to flow into the bottle and dis- 
solve some of the gas. This will form a 
partial vacuum inside the bottle. 

Holding the bottle inverted, immerse 
the lower end of the rubber tube in a 
beaker or glass of water and remove the 
pinch clamp. The vacuum in the bottle 
will suck the water up through the tube 
and dropper and create a miniature foun- 
tain. 

You can make the effect more mystify- 
ing by placing several drops of phenol- 
phthalein solution in the water before you 
open the pinch clamp. The water will re- 
main colorless until it enters the bottle. 
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AMMONIUM 
HYDROXIDE 


With the apparatus 
seen above, ammonia 
gas is evolved by heat 
and passes into the 
bottle of water at left 
where it dissolves to 
form ammonium hy- 
droxide. At _ right, 
how the stand for 
flask is easily made 





As it mixes with the gas, however, it 
will turn red because of the alkali 
effect of the ammonium hydroxide 
formed. 

When heated with a caustic, such 
‘as lime water or lye water, all am- 
monium compounds decompose to 
form ammonia gas. For instance,- if 
sal ammoniac is mixed with powdered 
lye and water, ammonia gas is evolved 
without the presence of heat. This, 
by the way, is a very simple and in- 
expensive way to prepare ammonia 
gas in the laboratory. Sal ammoniac 
can be purchased in any drug store 
and almost every home has a can of pow- 
dered lye on hand. The same type of re- 
action will take place if the sal ammoniac 
is mixed with lime water, excepting that in 
this case heat will be necessary to com- 
plete the process. 


WITH certain types of ammonium salts 
and alkalies, you do not even have 
to add water to produce the ammonia gas. 
Sodium carbonate (soda ash) and ammo- 
nium chloride, both odorless substances, 
will react to form ammonia gas when they 
are rubbed in the palms of your hands. 

Another simple way to make ammonia 
gas is to heat certain types of organic 
matter such as hair or pieces of animal 
horn. As a laboratory experiment, the 
amateur chemist can place some finger 
nail clippings in a test tube and heat them. 
A small piece of red litmus paper damp- 
ened and placed at the mouth of the tube 
will detect the alkaline trace of the am- 
monia gas evolved. This experiment can 
be made more effective by placing a small 
amount of dry lime or lye in the tube with 
the nail clippings. Incidentally, when han- 
dling lye it is best to use a glass or metal 
scoop. 

Since ammonia and all its compounds 
contain nitrogen and hydrogen, the gas 
can be decomposed by the experimenter 
to obtain nitrogen. This is done by passing 
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You Can Accompli 





Simple Experiments and Home-made Apparatus 


Extend Your Knowledge and Speed the Work 





Having filled a bottle with ammonia gas by inverting 
it over a heated flask containing household ammonia, 
insert a cork containing hose and dropper which are 
Squeeze the tube to force water into 
the bottle. Then holding the bottle inverted, release 
the clamp. Water will be drawn through the tube and 
spout as a small fountain in the bottle. Drawing be- 
low shows the construction of the little pinch clamp 


full of water. 





OPEN JAWS 


the gas over a hot metallic oxide. In the 
process, the hydrogen in the ammonia 
combines with the oxygen of the oxide, 
forming the metal and water, and the 
free nitrogen gas is released. 

In the home laboratory the chemist 
can perform this experiment with a simple 
piece of apparatus assembled from various 
odds and ends. 


GOME copper fly screening is first made 
into a small roll about eight inches 
long and placed in a short length of iron 
gas pipe. The outlet tube from an am- 
monia gas generator is led into one end 
of the pipe through a tight-fitting cork 
while a long outlet tube having a flexible 
rubber joint is fitted through a cork in 
the other end. 

The entire apparatus should be ar- 
ranged high enough to permit the iron 
pipe and the generator flask to be heated. 
The flask can be placed on an improvised 








sh in Your Own Laboratory 


By 
RAYMOND B. 
W AILES 


/ COLLECTS 
| HERE- 


SOLDER? 


HOW TO MAKE 
PNEUMATIC TROUGH 


- Drawing shows how trough, used in col- 
lecting nitrogen, on page 48, is made 


stand made from short lengths of 
ten-cent curtain rods. The rods 
should be bent at the proper points 
and threaded or glued into holes in 
a small wooden base. A square of 
iron fly screening placed over the 
uprights will support the flask. 
With the ammonia generator dis- 
connected, heat the iron pipe with a gas 
burner. This will cause the copper screen- 
ing to become oxidized, forming a coating 
of copper oxide. Then connect the gen- 
erator, apply heat, and immerse the end 
of the outlet tube leading from the other 
end of the iron pipe in the water-filled 
collecting trough. 


‘THE trough can be made from a ten- 
cent baking tin by soldering a bridge- 
like strip of tin across one end at such a 
height that it will be below the level of 
the water. Fill an empty bottle with water 
and carefully place it inverted on the 
bridge directly over an inch hole cut in 
the metal. 

When the generator flask is heated, 
ammonia gas will be released and will 
flow over the heated copper oxide in the 
iron pipe. The hydrogen is removed from 
the ammonia by the hot oxide and the 
pure nitrogen gas bubbles from the out- 
let tube. 

To collect the gas, place the outlet tube 
under the hole in the metal bridge sup- 
porting the bottle in the trough. The gas 
will bubble up int. the bottle and displace 
the water. When the bottle is completely 
filled with the gas, carefully slip a piece 
of glass under the mouth and remove it 
from the trough. 

By experi- (Continued on page 94) 
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» Latest INVENTIONS 


SEATS, BED, AND DIVAN. Those who live 
in small apartments will be interested in the 
three-in-one couch seen below. It is a daven- 
port, opens as a bed, and seats four for bridge 





KILLS VIBRATIONS. The cas- 
ter shown at left absorbs vibra- 
tions when placed beneath the 


a Se ae ee ae ee SOAP IN A DISHWASHER. A chamber in this dish- 
greatly to comfort of an invalid washer holds soap, so that dishes can be sprayed with 
soapy water. Then at a touch of a lever, they may be 
rinsed off with clean water. It is easily attached to a faucet 















A MOISTURE GAGE. This 
sensitive meter instantly indi- 
cates any change in humidity 
and helps you avoid dryness 








OPENER GUARDS DOOR. The bottle opener, 
right above, can also be used to stop a keyhole and 
prevent the use of skeleton key, as shown at left 







TOASTS YOUR MARSHMALLOWS. Heated by 
electricity, the toaster shown below quickly barbe- 
cues marshmallows. It is provided with three forks 












att 
to 






SUN LAMP FOR THE HOME. Any ordinary 
bridge lamp is converted into a violet-ray sun NUT CHOPPER. When the full 
lamp by merely connecting up the convenient container is tilted and the handle 
adapter seen above. Installed without tools turned, nuts or fruits are chopped 
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Make Home Tasks Easy - 


KEEPS OUT UNWELCOME VISITORS. With the 
radio device, pictured below and at left, you can talk 
to a caller at the front door, from any room and iden- 
tify him by his voice without the necessity of opening 
the door. No earphones are used and the announcer is 
quickly turned on. Two-way conversation is possible 


:eeSes 
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SPRINKLER FILLS ITSELF. Immersing 
this sprinkler in a bowl of water fills it. 
Made of aluminum, it is non-breakable and 
may be used to sprinkle water or moth killer 


TWO LIGHTS IN ONE. Installed in the base 
of this bedside lamp, is a night light with a move- 
able shade and operated by a switch separate 
from main light which is turned on as desired 


NEW TUBE HOLDER. When a 
tube of shaving cream or tooth 
paste is set in this holder, it can- 
not tip over and the contents are EERO . ; : 
readily rolled out by twisting base Fd i SIPHON BULB. 
ties Fitting the stop- 
per, right, to a 


SPOON AND FORK HANDLES. Into these bottle containing 
any liquid con- 


composition handles, paper spoons or forks are i Tg a 
inserted for outdoor use. Handles may be used ofte zi 
- . ~ - po —— phon. As the bulb 


is squeezed, the 
contents of the 
bottle are forced 
out. It is designed 
especially for use 
in serving olive 
oil or any dressing 


SAW BLADE ON SCISSORS. 

Cutting vegetables or meats is 

~ Re easy with the saw-toothed scis- 

KEEPS SOAP HANDY. This box, “S . - ' sors seen at left. The saw blade 
attached to wall, releases soap at a “wilh is not easily dulled. The scissors 


touch. Cake goes back into open top ; . (¢ can also be used to remove the 
' 63 caps from all jars and bottles 


‘ 


——— 
as a eR! 


hares 
~~ 


ates eee 


JUNE, 1933 51 


Sik ples - 





AN EMBARRASSING MOMENT 


Several cigarettes are strung together in man- 
ner shown. Taking one, takes the whole string 


A FAKE BOX OF SMOKES 
With a razor blade, several cigarettes are 
cut into small bits and then stuck upright 
on a piece of cardboard that fits the box , 
snugly. Trying to take one brings a laugh 
A PERFECT ILLUSION 


Cover the bottom of a cigarette box with tin 
foil and set a piece of clear glass in the top. 
The cigarettes look—and are—real enough to 
lead any one to help himself—without success 


the s: 
of rur 
ume ¢ 
phone 

Wit 
buttor1 
man ¢ 
which 
trollec 

As: 
ton al 
that < 
the ar 


TOUCHED WITH INVISIBLE WAX recelv 


Hot wax from a burning candle is dropped on pushec 
the striking surface of a matchbox and rubbed ee connect 
in. Naturally matches cannot be lighted on it ind Wit 
* radio | 

the bt 


THE CIGARETTE GOES OUT able | 
turns 


Push a piece of soft copper wire, shorter 

than the cigarette, through the center of ; ff a The 

the tobacco. The cigarette will not re- ‘a - the ci 

main lighted as the wire will keep the ; ; F 

heat so low that tobacco cannot burn ‘ — 
10ns. 


obtain 


MATCHES THAT BREAK wtf 2 7 is dec 
Using a sharp razor blade, cut the a. ‘ t., IT WON’T STAY LIGHTED may 0 
match stick, close to the head, almost i ood Ee al — If a cigarette is held between the terminals of . Inn 


through and put the doctored matches "a ey i = the ignition from an old car, the paper will be contro 
back in the box. When an effort is’ ‘ filled with microscopic holes. As a result, it will may h 


made to strike them, the heads break off be impossible to keep the cigarette lighted : 
ume, 
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AUTOMATIC SWITCH 


Quiets Radio When 
Phone Is Use 





ANY persons who find 
it virtually impossible 
to hear over a telephone while 
a radio receiver is operating in 

the same room resent the inconvenience 
of running to the radio to reduce its vol- 
ume or shut it off entirely every time the 
phone rings. 

With some wire, an ordinary doorbell 
button, and a small condenser, the handy 
man can rig a simple dimming ‘switch with 
which the radio’s volume can be con- 
trolled from the telephone table. 

As shown in the diagrams, the push but- 
ton and condenser are wired in series so 
that a short-circuiting connection across 
the antenna and ground terminals of the 
receiver is made when the button is 
pushed. The regular antenna and ground 
connection on the set are not altered. 

With the push-button switch open, the 
radio operates at its full volume. Pushing 
the button reduces the volume to a suit- 
able low level. Releasing the button, re- 
turns the volume to normal. 

The correct value for the condenser in 
the circuit can best be found by experi- 
ment, since its size will depend on condi- 
tions. More and more volume will be 
obtained as the capacity of the condenser 
is decreased. In some cases, the circuit 
may operate better without a condenser. 
- In modern sets having automatic volume 
control, a dimming connection of this type 
may have no effect whatever on the vol- 
ume. If this is the case, connect the push 
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AUTOMATIC 
DOOR SWITCH 


Lifting the phone from the stand, right, 
automatically dims the radio if the stand 
has a door switch set in its top and con- 
nected as shown in drawing below. At 
left, phone table is equipped with a push 
button that operates the dimming circuit 







ANTENNA 
BINDING 


POST\, 


A SMALL 
CON DENSER 
IF NECESSARY 






=} BINDING Post 


button without the condenser across the 
voice coil of the loudspeaker to obtain the 
cut-out effect. 

This same type of system can be used 
as the basis of a simple fully-automatic 
dimming switch. A low, wooden stand, 
turned or cut from a piece of square stock, 
is made to receive the base of the tele- 
phone. An automatic 
door switch of the type 
used to control a closet 
light is then recessed in- 
to the top surface of the 
stand and connected into 
the dimming circuit in 
place of the ordinary 
push button. 

In use, the stand is 
placed at the back of the 
telephone table in such 
a position that the user 
will naturally lift the 
phone off to bring the 
mouthpiece within talk- 
ing range. When the 
phone is on the stand, the 
switch button is de- 
pressed and the dimming 
circuit is open. When 
the phone is lifted, the 
switch button springs up, 
the dimming circuit is 
closed, and the radio’s 
volume is decreased. Re- 





A resistance connected from the grid 
prong of output tube to negative B- 
lead is used to check radio crackles 









placing the phone automatically brings 
the volume back to normal. As with the 
push button, the circuit can be used to 
short-circuit the antenna and ground bind- 
ing posts or the speaker voice coil depend- 
ing on the circuit—GEORGE JOHNSON. 


Banning Hums—Crackles 


Hs, crackles, and weird howls that 
develop suddenly in a radio set gen- 
erally mean tube trouble. For instance, if 
a receiver emits a hum when the set is 
on, the detector tube may be at fault. 
Hums, however, are not always caused 
by the receiver. Sometimes, the broadcast- 
ing transmitter is causing the trouble. For 
this reason it is always 
best to try the set on 
several stations before 
you waste time testing 
tubes and _ inspecting 
the wiring. 

Your receiver may 
be working beautifully 
and suddenly develop 
a rapid-fire crackle or 
squeal. When a symp- 
tom of this kind devel- 
ops, connect a resist- 
ance from the grid 
prong of the output 
tube to the negative B 
lead. If push-pull ar- 
rangement is used, a re- 
sistor should be con- 
nected to each tube. 
Start out by using a 
small resistance (about 
ae one megohm) and in- 
crease the value until 
the best results are ob- 
tained. 
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Chassis of midget radio receiver, removed from its tiny cabinet. 
At left, new 25Z5 tube which can be used as half-wave rectifier 


ADIO receivers of the future will be housed in tiny boxes 
no larger than a jewel case. This prophecy was made 
by Thomas A. Edison late in 1926. 
Today, less than seven years later, Edison’s predic- 
tion is a reality. Miniature receivers, small enough 
to be held in your hand, are the latest in radio 
construction. Weighing as little as six pounds, these 
super-midget radios are masterpieces in compact de- 
sign. 

When you see one of these peewee receivers, you 
wonder how it is possible to cram so much equip- 
ment into so small a space. The answer is careful 
design and the use of a compact transformerless 
power unit to supply the current to the tubes. 

By eliminating the need of a transformer, the 
receiver can not only be made lighter and smaller 
but universal, since it can be operated on any type 
of current—direct or alternating. Strictly speaking, 
transformerless A.C.-D.C. power circuits are not new 
but when combined as they are with a compact re- 
ceiver they allow genuine portability. 

With a universal receiver, you can plug the power cord into 
any 110 volt socket and get reception. The activities of the 
set are not limited to locations having either direct or alter- 
nating current. Even an outside antenna or ground are unnec- 
essary in most cases. A twenty-foot length of flexible, silk-cov- 
ered wire serves as an antenna and, by the nature of the cir- 
cuit, the set is always grounded through the power line. On 
some midget receivers, the antenna wire and the power cord 
when not in use can be stored in a small pocket at the rear 
of the cabinet. 

Of course, in a tiny set of this type, space is at a premium. 
It is impossible to design them to give service and reception 
equal to their larger brothers. But as auxiliary receivers for the 
home and portable sets for the traveler and vacationist they 
are ideal and give satisfactory service. 

How the parts are crammed into the small cabinet is shown 
in the photograph of the chassis and the wiring diagram. On 
this particular midget, a high-grade dynamic speaker is used 
to give good reproduction in spite of the small diameter cone. 

Although many of these miniature receivers are designed 
along tuned radio frequency lines, there are others, a bit larger 
and heavier yet still much smaller than the regular mantel 
models, that use a five-tube superheterodyne circuit that makes 
use of °77, ’78, and °43 tubes. 

The novel A.C.-D.C. power circuits used in these midget sets 
should be of particular interest to the radio fan, especially to 
those who build their own receivers. Although some universal 
circuits make use of the type ’37 tube as a rectifier and others 
employ the new 25Z5 rectifier tube, there is little difference in 
the wiring and either is easily constructed. 

When, using the ’37 tube as the rectifier, the plate and grid 
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Here are two attractive cabinet designs, of which there are many 
to choose from, that house the universal midget sized receivers 


of the tube are used as a single element. This is accomplished 
by soldering a short length of wire across the grid and plate 
terminals on the tube socket. 

Since the circuit operates without a transformer, the heat- 
ers of the tubes are connected in series and a suitable ballast- 
ing resistor is inserted to cut down the full 110 volts supplied 
by the power line to a usuable value. If, as in most cases, three 
six-volt automobile tubes (’36, ’38, and ’39) are used in addi- 
tion to the rectifier, the resistor will have a value of approxi- 
mately 300 ohms. The positive side of the filter circuit leads 
off from the cathode of the rectifier as shown. 

When a circuit of this type is connected into an alternating 
current supply of 110 volts, either twenty-five or sixty cycle, 
the heaters of the tubes receive their current direct while the 
B-current passes through the tube, is rectified, and filtered. 

More or less the same thing takes place when the power 
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Are the Secrets of LVvew 


Rodin Sets 


By 
GeorceE H. 
WattTz, Jr. 


This pocket, at the 
rear of most tiny sets 
of the universal de- 
sign, receives’ the 
twenty-foot antenna 
end also input cord 





supply is 110 volts direct current. Of course, there is no change 
when the direct current passes through the rectifier and filter 
other than a slight filtering action. 

However, to operate on 110 volts direct current, any uni- 
versal power circuit of this type must be connected correctly 
for polarity. The plate and grid of the rectifier must be con- 
nected into the positive side of the line. If the reverse con- 
nection is made, the tube heaters will light up as usual but no 
current will be passed to the plates, grids, and screen grids of 
the other tubes. Aside from failing to work, a wrong connection 
in no way harms the tubes or the circuit. 

The circuit using the new type 25Z5 rectifier in place of the 
37 differs only slightly from the one just described. The con- 
nections to the tube are, of course, different. 

In reality, the 25Z5 rectifier is two independent half-wave 
tubes within a single bulb. It is provided with two plates, two 
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This thoroughly portable receiver is not only small and light but 
it is designed to work on either direct or alternating current 


separate cathodes, and two series connected heaters that oper- 
ate on twenty-five volts. The real advantage of the tube is that 
it can be used in transformerless A.C. circuits as a voltage 
doubler. Its-double plates and cathodes make it possible to 
connect the tube in such a way that it will deliver 
approximately twice the regular output of a half- 
wave tube. The method of connecting the 25Z5 as a 
voltage doubler is given in the drawings. 

However, the voltage doubling characteristic of 
the new tube is not the feature that makes it valu- 
able as a rectifier for universal power circuits. Its 
high-voltage heater makes it particularly suitable on 
another score. By requiring twenty-five volts, it 
makes it possible to reduce the value of the ballast- 
ing resistor connected in series with the tube heaters. 

In an A.C.-D.C. circuit, the 25Z5 is used with its 
twin plates and cathodes connected in series as 
shown. The two plates function as the input elec- 
trode and the two cathodes feed the filter circuit. In 
reality it operates as an ordinary half-wave rectifier. 

A receiver having a universal power circuit also can be wired 
so that it will operate on batteries. Arrangements of this type 
make the midget even more versatile since it then can be used 
in motor boats, automobiles, and summer cottages where 110 
volts is not obtainable. 

This added feature is obtained by the connections shown in 
the drawings. The wiring is so arranged that plugging in the 
batteries automatically changes the heaters of the tubes from 
series to parallel and makes the necessary B-current connec- 
tions. In this case, the rectifier is left out of the active circuit. 
The connection plug is used as a switch and besides discon- 
necting the filament current from the circuit it also excludes 
the B battery. 

Through the use of an external ballasting resistor of the right 
value to cut down the voltage to 110, these circuits also can 
be used on a 220 volt A. C. line without altering the internal 
connections. The external resistor should be wire wound. 

As in any receiver whose circuit is grounded through the 
power line, the antenna lead enters the receiver circuit through 
a small capacity condenser (about .002 mfd.). This serves as 
a precaution against a possible short circuit. 

Due to the internal ballasting resistor used in these circuits, 
sets of this type may tend to heat up when in operation for any 
length of time. Many manufacturers of midget sets warn users 
not to place the cabinet in a confined space or operate the re- 
ceiver on a shelf over a radiator. Some midgets develop heat 
equivalent to that given off by a thirty watt electric lamp. 

However, to avoid any difficulties from overheating, the 
ballasting resistor often is made a component part of the power 
cord which leads to the electric light plug. The resistance is 
carefully wound around the insulated wires and a silk and as- 
bestos covering is formed over the entire unit. 
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“Looks fine,” said Gus as he 
held the bottle to the light. 
“But looks don’t mean much.” 











Save Oil and Pay for Repairs 


US WILSON was spending his 
holiday battling the weeds that 
threatened his garden. Paul 
Mathews, next door neighbor, 

paused on the way to his garage and 
waved a greeting. 

“T’ve got to get the oil changed in my 
car,” he announced. “I think I'll try a 
place out on the Pike where they sell it 
for half the regular price.” 

“What oil is it?” Gus inquired, jerk- 
ing at a particularly stubborn weed. 

“Search me. Some new brand, I think, 
and it looks good. I know a fellow who’s 
been using it for several months and he 
swears by it.” 

“That’s possible,” the grizzled auto 
mechanic agreed with a smile. “It takes 
a while for the effects of bad oil to show. 
Say, if you can wait till. I change my 
clothes, I'll run out with you and take 
a look at this bargain stuff.” 

An hour later the two men pulled up 
at a small roadside gas station. A grease- 
smeared individual shuffled toward the 
car in which they sat. 

“T want the oil changed and I thought 
I'd try some of that special low-priced 
stuff,” Mathews told him. 

“Sorry, boss, but we don’t change oil,” 
said the man. “Can’t afford to at the 
price. You can buy it here and change 
it yourself.” 

“What kind of oil is it?” asked Gus. 

“Special brand, mister. Got an agree- 
ment with the producers so’s I can sell it 
cheap. Good oil too,” he said, lifting a 
bottle from a low stand beside a gas 
pump. “Look at that color.” 

“Looks fine,” grinned Gus, taking the 
bottle and holding it to the light, “only 
looks don’t mean much with oil.” 

“Who says so?” demanded the man. 
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“Any time you see oil flow like this, you 
can bet it’s good. It’s got good body, 
see? Stick your finger in and feel of it,” 
he invited, unscrewing the cap. “I’ve got 
it in all the regular grades, too, from the 
lightest to the heaviest.” 

“You can feel an oil till you wear out 
your fingers,” insisted Gus, ‘“‘and not find 
out a thing about its quality. The expert 
isn’t born yet who can tell the quality 
of an oil by looks or feel.” 

“Say, are you telling me?” the man 
growled. “I’ve been selling oil for years 
and I guess I know what I’m talking 
about.” 

“I can see that,” Gus replied good- 
naturedly. “Well, we’ve got to make 
another stop. We'll pick up the oil on 
our way back.” 

Somewhat bewildered, Mathews stepped 
on the starter. “What’s the idea?” he 
demanded as the car gained speed. “We 
haven’t any other stops to make.” 

“Yes, we have,” corrected Gus. “I’ve 
got to stop off at the Model Garage and 





G US says: 


Next time you have an urge 
to jam your accelerator to the 
floor, remember that jumping 
a car’s speed from forty to 
sixty just about doubles your 
driving costs. Besides, a car 
doing sixty miles an hour has 
about the same _ destructive 
force as a two-ton weight 
dropped from the top of a 
building 125 feet high. 
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you’re coming, too, and learn something.’ 

“But what about my oil?” 

“Listen, Paul,” said Gus seriously, 
“that oil’s no good. If it was, don’t you 
suppose all the other gas stations would 
be selling it?” 

“How do you know it isn’t any good?” 
asked Mathews sharply. “You said your- 
self you can’t tell anything about an oil 
by looking at it.” 

“No, but you can tell a lot by looking 
at the guy who sells it. You can’t get 
good oil at that price. It takes a high- 
grade oil to stand the gaff in a motor. 


.No cheap mixture will do the trick.” 


“But he’s got it in all the different 
grades of thickness just like any other 
oil,” Mathews argued. 

“Sure, but that doesn’t mean anything, 
either. The thickness or viscosity of an 
oil is only an indication of its body at a 
certain temperature. The thickness of 
motor oils is graded by numbers—from 
ten for the lightest to seventy for the 
heaviest. But those ratings have nothing 
to do with quality. The numbers are just 
like shirt sizes. All they tell you is 
whether you have a fit. Quality is some- 
thing else again.” 

“Well, I don’t see why they can’t pro- 
duce an oil that will last longer,” said 
Mathews. “Changing it so often—” 

“Ts a darned nuisance, I admit,” Gus 
finished for him. “But that’s a job I’m 
afraid you can’t dodge. No matter how 
perfect the oil, it’s bound to be thinned 
after a while by the unburned gasoline, 
water vapor, and road dust in a motor. 
And you can’t lubricate a high-grade 
piece of machinery with that sort of 
muck. Some of the oil just disappears 
too. Right now, for example, you're 
driving this (Continued on page 93) 
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Any garden, large or small, 
can be made magically 
beautiful at night by well- 
selected lighting effects 


By 
WALTER E. BURTON 


' ‘ YITH a few dollars’ worth of equipment, 
much of which you can make yourself, 
you can transform your flower garden into 

a nighttime fairyland that will rival in beauty 

anything the day has to offer. Until you have 

tried it, you cannot appreciate the magical spell 
cast by a few electric lamps, when properly placed 
for the most artistic effect. Some of them, if you 
wish, may be equipped with color screens. One fact 
that lighting engineers and landscape gardeners 
have learned is greatly to your advantage. The 
lighting must not be overdone. A small lamp of 
from 6 to 30 watts often will produce a more 


pleasing effect than one of larger size. 

One of the simplest ways of lighting a 
garden is to suspend a flood-light unit in 
a position where it will throw its rays 
over much of the planted area. The 
gable of a nearby house, the top of a 
flagpole, the branches of a tall tree, or 
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WILL MAKE A FAIRYLAND 


of your Garden 


the roof of a garage are among the places such 
a reflector can be mounted. You can employ a 
commercial type of unit, such as one of the small 
handy flood lights costing less than $6, or con- 
struct your own from a 25-cent aluminum mix- 
ing bowl, a screw-ring porcelain socket, and a few 
odds and ends. Two of the photographs on page 
58 show how easy it is to make a reflector. Sim- 
ply cut a hole in the bottom of the bowl large 
enough to receive the socket and fasten some 
kind of bracket or base to the bowl so that it can 
be mounted. Then insert a bulb rated at 100 watts 
or so, depending on the area to be covered and 
the intensity of the light desired. 

If the reflector is to be exposed to rain or other 
moisture, you can use a waterproof soft rubber 
socket; or pour sealing wax around the base of 
the lamp, if an ordinary porcelain socket is used. HF 
Rubber gaskets for producing a water-tight fit ' 
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Bird bath with three reflectors and also three 
small colored bulbs. At right: When illuminated 






































between bulb and socket 
can also be purchased. 

For special effects, 
color screens can be 
placed in front of the 
reflector. Colored cello- 
phane, glass, or special 
materials designed for 
show-window use are , 
suitable if properly pro- <= 
tected from the weather. 
The cellophane can be 
held in a wire or sheet 
metal ring attached to 
the aluminum bowl by 
screws. 

You may desire a very 
high intensity of light 
over your garden during 
parties or for other rel- 
atively short periods. 
One of the cheapest ways 
to obtain this is to use 
photoflood lamps. These 
lamps, costing 35 cents 
each, consume about 300 
watts, produce illumina- 
tion equal to a 750-watt 
standard lamp, and when 
burned at 115 volts will 
last two hours. 

Ordinarily it is more desirable 
to use a number of smaller, well- 
placed units rather than one or 
two large flood lights. Small 10- 
cent aluminum mixing bowls and 
lamps of from 15 to 30 watts can 
be used to make lighting units 
that will cast a soft, pleasing glow 
over a tree, shrub, flower bed, or 
piece of garden furniture. Such 
reflectors may be equipped with 
sharp spikes so they can be 
placed anywhere on the ground, 
and they can be moved about and 
directed as desired. 


In illuminating trees, it has been found 
that a single source of light often produces 
a harsh effect. This can be eliminated by 
using two reflectors placed so that one 
furnishes a general illumination while the 
other breaks up the monotony by provid- 
ing high-lights. The best color of light for 
a tree, where the green foliage is to be 
shown in its natural hue, is a special light 
green or bluish-green. Other colors can be 
used for producing special effects, for the 
leaves reflect several hues other than green. 

Against a background of general illu- 
mination provided by small reflector units, 
you can accentuate points of special in- 
terest by means of small bulbs and suit- 
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Reflector made from a small alumi- 
num mixing bowl and a screw-ring 
socket. Such a unit may be water- 
proofed by using melted sealing wax 






Lamp and alumi- 
num shield. A 6- 
watt 110-volt lamp 
and a brass can- 
delabra socket are 
shown, but other 
miniature equip- 
ment, such as bake- 
lite pigtail sockets 
and intermediate 
base lamps, may be 
used. The socket 
is held by a bolt 
passing through the 
round wooden stem 
and engaging the 
small set-screw hole 


able shields. Thus, a choice group or 
border of tulips can be brought into prom- 
inence by placing a 5-, 6-, or 10-watt 
lamp close to them and keeping its direct 
rays from the eyes of the observers by 
means of simple metal shields mounted 
on pointed wood or metal standards, as 
shown in two of the illustrations on this 
page. 

These shields, which you can make 
without difficulty, may be in the form of 
flowers, birds, or other decorative objects. 
They are, of course, gaily painted on the 
front side and provided with a reflecting 
surface on the reverse side painted white 
or aluminum. 


The outlay for making this small flood-light re- 
flector was less than 40 cents. The unit is set 
up wherever desired in the garden simply by push- 
ing the pointed end of the support into the ground 


A little more elaborate set-up 
consists of a cut-out bird with its 
wing mounted less than ™% in. in 
front of its body, as illustrated at 
the bottom of page 59. The rear 
surface of the wing is painted 
white, and the lamp placed so that 
light coming through a hole will 
be reflected from the wing over the 
remainder of the body. Sheet alu- 
minum can be used for the cut-outs, 
and the front surfaces made “sat- 
iny” with a strong lye solution. 

A novel way of calling attention 
to particular flower groupings is to 
use a translucent screen, such as 
a sheet of draftsman’s tracing cloth 
held in a frame of pleasing shape. 
Place the screen in front of a plant and 
mount a suitably colored lamp behind it 
so that the shadow images of the flowers 
are thrown on the screen to make an 
attractive living picture. If two light 
sources of different colors are used, the 
shadows will be in various and striking 
hues. 

If it is lighted properly, the bird bath 
continues to hold the center of the gar- 
den stage at night as well as in the day- 
time. Birds will not be bathing at night, 
and the bath may therefore be treated 
entirely as an ornament or lighting fix- 
ture. A few concealed lamps placed about 
the lower surface of the bowl will illumi- 
nate surrounding flowers. An ordinary 
bath can be brought into prominence by 
means of one or two flood-light units 
directed toward it. 

An ingenious method of employing the 
bird bath to fullest advantage at night 
is to make it a housing for several reflec- 
tors which cast their beams on nearby 
parts of the garden. A particularly effec- 
tive arrangement of this kind is shown 
in the illustrations at the bottom of 
page 57. 

To make an illuminated bird bath of 
this type, construct a hollow pedestal, a 
square form being simplest. Make a 
framework of metal or wood, and panel 
three sides with some translucent material 
such as flashed opal glass. Cover the 
fourth side with clear glass having a 


POPULAR SCIENCE MONTHLY 
































































































pebb! 
even! 
three 
ing-b 
three 
Mou 
Sti 
mour 
the b 
it, ul 
the i 
cially 
from 
Sil 
garde 
attra 
flood 
beam 
Sp 
up al 
conce 
a soc 
faste 
lens 
clear 
imun 
stead 
ploy 
spot] 
toy t 
Th 
lighte 
ber | 
flood 
beam 
face 
is en 
the | 
other 
merg 
ceal 
benea 
their 
fused 
You 
ing t 
proof 
them 
descr 
If 


JUN: 















































Corner of an informal garden with trellis and flower beds illuminated by 
The lights give a soft, natural effect 


the equipment shown at the right. 


pebbled texture that will diffuse the light 
evenly. Inside the pedestal, place two or 
three small flood-lighting units with mix- 
ing-bowl reflectors. Also, include two or 
three colored lamps for lighting the glass. 
Mount a conventional basin on top. 

Still another bird-bath stunt is to 
mount a small crystal ball or statue above 
the basin, and place a lamp or two below 
it, under the pan if necessary, allowing 
the illumination to come through a spe- 
cially constructed water-tight aperture 
from beneath. 

Silvered reflecting balls are popular 
garden ornaments. They become doubly 
attractive when two small spotlights or 
flood lights, casting different colored 
beams, are directed toward them. 

Speaking of spotlights, you can rig 
up an inexpensive fixture for throwing a 
concentrated beam of light by mounting 
a socket inside a length of stovepipe and 
fastening a plano-convex 
lens over one end. Use a 
clear glass bulb for max- 
imum concentration. In- 
stead of this, you can em- 
ploy cheap automobile 
spotlights operated, by a 
toy transformer. 

The garden pool can be 
lighted in an endless num- 
ber of ways. A simple 
flood light, throwing its 
beams on the rippled sur- 
face of the water, often 
is enough, particularly if 
the beam is colored. An- 
other method is to sub- 
merge and preferably con- 
ceal one or more bulbs 
beneath the surface, where 
their glow will be dif- 
fused throughout the pool. 
You can do this by screw- 
ing the lamps into water- 
proof sockets and sealing 
them with wax, as already 
described. 

If you are building a 


JUNE, 1933 





Opaque shield for localiz- 
ing the light on a special 
plant or bed of flowers 








pool, you will be wise to provide for 
underwater lighting by the inclusion of 
one or two glass windows in the wall, 
behind which lamps can be placed. The 
same is true of miniature waterfalls or 
fountains. The light should be placed 
where experiment shows 
it will give the best ef- 
fect. By using several col- 
ors of light, you can pro- 
duce an unlimited variety 
of effects in pools, water- 
falls, and fountains. 
Among other pieces of 
lighting equipment you 
can make or purchase for 
use in your garden are 
portable work lights hav- 
ing pointed standards 
which can be stuck any 
place; portable, ornamen- 
tal lanterns on standards; 
Christmas tree miniature 
lamps, which can be used 
for producing individual 
spots of light or can be 
inserted into the necks of 
inflated rubber balloons 
for forming striking gar- 
den party lanterns; lamps 
concealed beneath the 
caps of stone or concrete 
walls, under copings of 
stone balustrades, in gar- 


den trellises, chairs, and other furniture; 
bird houses having small lamps beneath 
the eaves or under the bottom for illu- 
minating surrounding flower beds; 
brightly painted metal flowers that can 
be placed in the center of flower beds, 
with lamps concealed beneath the metal 
petals; and troughs, in two sections, that 
can be mounted about tree trunks for 
illuminating the foliage above. 

The list could be prolonged indefinitely. 
The possible effects are limited only by 
the garden owner’s ingenuity or re- 
sources. The beginner in garden lighting 
will look in vain to electrical supply deal- 
ers for convenient kits. Therefore, light- 
ing experts at Nela Park, Cleveland, Ohio, 
have suggested a list of equipment which 
will be found convenient for the average 
sized garden. It includes the following: 


Materials for lighting 
a garden of moderate 
size. Their value is 
from $15 to $18. The 
outfit includes four 
small flood-light pro- 
jectors, one larger 
projector, and seven 
sockets for holding in- 
termediate base lamps 


Photos courtesy of 
General Electric Company 


A weatherproof string of seven multi- 
ple sockets for intermediate base lamps; 
6- or 10-watt lamps to fit the sockets; 
half a dozen opaque metal shields with 
lamp-socket clips at the rear; a metal 
bird with wing set forward; four small 
flood-light projectors and one larger pro- 
jector; four bulbs of 40-watt size, one 
100- or 150-watt lamp for the large re- 
flector, and waterproof flexible cable. 


TINFOIL REPAIRS WORN 
INSTRUMENT THREADS 


WHEN the threads of any small tool 
or precision instrument have become 
worn or partly stripped, it is an easy 
matter to make a reasonably permanent 
and accurate repair by pressing into the 
threads on the inside of the nut a small 
strip of tinfoil. After the foil has been 
pressed as deeply as possible into the 
crevices of the threads, it should be 
gently removed, care being taken not to 
spoil its shape, and given a coating of 
strong shellac or glue. It should then be 
replaced with equal care until the shellac 
or glue is thoroughly dry. 

In instruments or apparatus of large 
diameter, such as the object lens of a 
pair of field glasses, four shorter strips 
may be placed at equal distances around 
the inside-—Forrest L. BEZANSON. 
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TOY TRAILER FOR USE WITH TRICYCLE 














A Boy can get much more fun out of a 
tricycle if it has a detachable trailer that 
can be used for playing delivery man, 
truck driver, or anything else his fancy 
pleases. To build such a trailer is relative- 
ly easy, and it can be painted to look like 
a factory job. Note in the accompanying 


PUNCHING BAG PLATFORM 
MADE FROM OLD TIRE 


WuiLe hunting for something with 
which to make a punching bag platform, 
I came across an old automobile tire 
casing. I stuffed this tightly with old rags, 
taped it to hold them in, and mounted it 
on a wooden framework, which was at- 
tached to the basement ceiling and braced 
to prevent vibration, as shown in the ac- 
companying illustration. That part of the 
framework immediately above the tire is 
shaped like a cross, and the punching bag 
cord is suspended from its center. 

It would have been ‘still better if an 
inflated tire or a disk wheel with the tire 
in place could have been used. Such a 
platform is heavier and quieter than one 
constructed of wood, and it costs prac- 
tically nothing.—P. G. BERNHOLZ. 














SLING FOR MOTORBOAT 


OUTBOARD motor enthusiasts who seek 
some method of bringing their boats out 
of the water to be stored temporarily 
under docks without damage to the thin 
hulls will find firemen’s canvas hose the 
answer to their problems. Rigged up as 
shown in the photograph above, the boat 
will be safe from damage. Old hose can 
usually be obtained at your local fire 
station at low cost.—Harry Mavuck, Jr. 


RULING PEN AIDS MODEL WORK 


MODELS, especially very small ones like 
the liner Manhattan (P. S. M., Feb. ’33, 
p. 63) can be painted more easily if the 
fine lines are made with a draftsman’s 
ruling pen.—CuHar.es E. O’MALLEY. 
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Hooking up PIN ATTACHED TO TONGUE 
the trailer 

(left), and a AXLE 
drawing of 
the coupled 
joint (right) 





photograph the businesslike look given 
by the heavy tongue and by the wings 
above the wagon box. The tongue has a 
strap iron tip with a hole in it, and this 
part fits into a U-shaped attachment that 
is bent around the rear axle of the tri- 
cycle and riveted. This arrangement is 
made clear in the drawing above. An iron 
pin is slipped through the holes in the 
U-shaped piece and the tongue when it 
is desired to attach the trailer to the tri- 
cycle. The pin is chained to the tongue so 
that there will be no danger of its becom- 
ing lost—D. A. BUTLER. 

















A punching bag mounted like this is much 
quieter than if an all wooden platform is used 





OLD AUTO PARTS FORM 
UNIQUE WIND BELL 


THE melodious wind bell shown in the 
photograph above was constructed from 
parts of wrecked automobiles. It makes 
an attractive ornament for the garden, 
summer house, or porch, and its round, 
beli-like tone—like the chime of distant 
temple bells—is appealingly soft, mellow, 
and rich. 

The hammered and fluted canopy orig- 
inally saw service as the reflector of a 
head lamp. Three of the “bells” are old 
brass carburetor bowls; the fourth and 
tallest one served as the inner compart- 
ment of a vacuum tank. 

The clapper is a turned hardwood knob 
that formerly did duty as a drawer pull. 
It is of such size as nearly to fill the 
space between the gongs. The wind vane 
on the bottom of the central cord is an 
odd scrap of thin sheet brass trimmed to 
shape and given a hammered effect. A 
little oil color applied with a spray gun 
gave the completed wind bell an antique 
appearance.—R. GERALD BULLARD. 


COLLECTING DUST FROM ae GRINDER 


AN OLD vacuum cleaner can be 
easily converted into a dust col- 
lector for a bench grinder. The 
cleaner may be placed under the 
bench, on the wall, or in any con- 
venient location. The hose is then 
brought in behind the’ grinding 
wheel, and one of the fittings usu- 
ally supplied with vacuum clean- 
ers is fastened a little below the 
wheel. If no such fitting is avail- 
able, one can be made from a 
small piece of sheet metal. With 
this arrangement, all the dust 
from the grinding wheel is instant- 
ly removed. 

The grinder illustrated is used 
for grinding electric motor brushes. 
These are made of soft carbon and 
give off a large cloud of dust 
which, if inhaled by the operator, 
would be certain to cause violent 
sneezing.—H. F. Lor1nc. 








An old vacuum cleaner arranged to collect dust be- 
hind a bench grinder used for electric motor brushes 
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I learned in building up a paying business 


By W. L. Fauror 


Author of The Art of Whittling 


fine jig-saw puzzle requires extreme 

care and cleanliness. No matter how 
quickly the vogue for cheap cardboard puz- 
zles may pass, there will always be some 
demand for high-grade interlocking wooden 
puzzles; and from the standpoint of the 
home worker, picture puzzles are among 
the most desirable and inexpensive gifts. 
Preparing the Panel. Use 3/16-in. bass- 


y fine operation in making a really 


wood plywood. (Panels sold 
as % in. thick by some man- 
ufacturers are almost as thick 
as the 3/16-in. panels of 
other manufacturers and are 
quite satisfactory.) Allow 4 
in. or more in wood dimen- 
sion for expansion of print 
and trim. White casein glue, 
commonly designated as No. 
2, is admirable. Mix thick 
and spread evenly and thin 
with a stiff-bristled brush to 
the wood surface only. Let 
dry until tacky and apply 
the print. Press and smooth 
with a clean cloth, rubbing 


Patterns for figure pieces can be prepared in 
quantities with a hectograph and fastened on 
the picture with rubber cement as shown above. 
After the puzzle has been sawed up, the pat- 
terns are stripped off neatly as at the right 
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How to make high-grade puzzles—Methods 


CH 


AND 


from center to edges, or cover 
with paper and roll with a print 
roller. There should be no air 
pockets. Be sure the edges and 
corners are firmly bonded. Dry 
under pressure. This method elim- 
inates much of the warping some- 
times caused by other commonly 
used systems of gluing. 

If paste is to be used, the pan- 


The edges of a puzzle 
may be trimmed with a 
sharp, fine-set block plane 


Much time can 
be saved if the 
separate pieces 
are put togeth- 
er on a sloping 
stand just as 
soon as they 
have been sawed 


ERRY © 
STMAS / oe 
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Faurot signs his name in wood—an idea 
to remember when making up puzzles for 
gifts or as Christmas or birthday cards 


els should first be sized with thin 
hide glue. Soak flake glue in cold 
water until dissolved, then bring 
to a boil, skim, and allow to cool. 
Cover the entire top surface of the 
panels. For the paste itself, add dry 
powdered paper hanger’s paste to 
the thin, liquid glue and stir thor- 
oughly to a creamy consistency. 
Spread the paste thinly on the back 
of the print first. This will allow 
the paper to expand slightly while 
the wood surface is being pasted, 
eliminating stretch and consequent 
wrinkling which occurs when a dry 
print is placed upon a paste cov- 
ered panel. In the simpler and pref- 
erable casein process, the glue is 
sticky and contains very little mois- 
ture to expand the paper. Paste and 
glue should be mixed fresh each 
time. 

Roll the print until bubbles and 
wrinkles have been smoothed. Be 
careful not to get any glue on the 
picture surface, and clean the panel 
edges. Lay the panel face down on 
a smooth, flat surface, and weight 
it evenly. If more than one panel is 
mounted at one time, stack them, 
placing paper between each 
pair. Should a bit of paste 
remain on any picture 
face, it will adhere to this 
paper instead of the back 
of the next panel and may 
be soaked off without harm 
to the print. Glue, how- 
ever, is not so easy to re- 
move and every precau- 
tion should be taken to 
keep it off the print. 

When thoroughly dry, 
trim the edges with the 
(Continued on page 85) 
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P lanking and Kinishin 














HOSE readers who are building 

the new PopuULAR SCIENCE 

MonTHLY outboard racer Scram 

and have constructed the frame- 
work as described last month (P. S. M., 
May ’33, p. 59) are now ready to apply 
the planking. 

The side planking ma- 
terial is clamped in place, 
marked to shape, re- 
moved, and sawn out. 
Before fastening the 
planks, coat the chines, 
transom, and step with 
aviation glue. The shaped 
planks are clamped in 
place and fastened with 1-in. No. 8 screws 
spaced about 2 in. apart. All screws are 
flathead unless otherwise mentioned. Use 
a double row of screws at the transom. 
Copper clout nails 34 in. long are used to 
secure the planks to the inwale. After 
planing the plank edges smooth, proceed 
to notch in the battens for the bottom 
planking. 

The batten notches are cut into the 
after step section first. As the bottom 
planking will be about 734 in. wide, cut 
out one of the after step planks the cor- 
rect width and, using it as a template, 
lay the edge of the plank on the center 
of the keel. Mark the frames along the 
outside edge. Move the plank over and 
repeat the process for the rest of the bat- 
tens. The % by 134 in. batten material 
is carefully notched flush into the frames 
so that half of the batten is on each side 
of the plank mark just made. The plank 
edges will then meet in the center of the 
batten. 

The battens are notched into the for- 
ward plane in like manner. Notch the bat- 
tens in carefully, as the smoothness of the 
finished bottom depends upon the ac- 
curacy with which this job is done. Screw 
the battens to the frames with one 1-in. 
No. 6 screw to each joint. The after ends 
of the forward battens are notched half- 
way into the step as shown in one of the 
sketches published last month. 

The planking is applied next to the 
after step section. Plank from the keel 
out to the chine, alternating with a plank 
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The Scram gets 
under way. Its 
length is 10 ft. 
4 in.; over-all 
beam, 46% in.; 
weight with all 
essential fit- 
tings, 114 Ib. 








on one side of the 
keel, then one on the 
other side. Before 
fastening the planking 
and as the work pro- 
gresses, coat the keel, 
battens, chines, tran- 
som, plank edges, and 
step liberally with 
aviation glue and lay 
strips of muslin on 
the glued surface. A 
light coat of glue is 
then applied to the 
cloth When the 
planking is fastened 
in place, the giue 
squeezes through and 
makes a_ thoroughly 
water-tight joint. Re- 
move excess glue with 
gasoline or turpen- 
tine. 

Fasten the planks 
to the keel, chines, 
step, and transom with 1-in. No. 6 screws 
spaced about 2 in. apart. Nail the planks 
to the battens with 34-in. copper clout 
nails. A lead hole is first drilled and the 
nail inserted; then, while holding an iron 
on the underside of the batten, drive the 
nail home and clinch it. 

The two forward planks next to the 
keel will require some fitting. Clamp one 
8-in. plank in place. The after and for- 
ward edges of the plank at the step and 
stem will meet in the center of the keel, 


Designed especially for class “A” and 
“B” motors, this speedy hull will give 
a good account of itself in any contest 


The fully equipped hull and, 
below, a view that gives a 
good idea of the clean, fast 
lines. Note the projection 
of the bottom planking at 
the stern. There is also a 
slight projection at the step 











The bottom with battens notched in place ready for planking. 
Aviation glue and strips of cloth help keep the joints tight 


while toward the middle the plank will 
overlap the center of the keel. Draw a line 
across at every frame and mark frames 
along outside edge of plank. Remove plank 
and measure each frame from keel center 
line to the outside mark. Transfer meas- 
urements to the plank, spring a light bat- 
ten around the marks to connect them up, 
and mark and saw to shape. The plank- 
ing at the step projects 1% in. and at 
the transom 334 in., as shown in the 
drawings last month. When the hull is 
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planked, remove it from the form and 
sand the bottom. 

The transom knee is sawn to shape and 
attached to the transom with three 2%- 
in. No. 8 screws. The knee is secured to 
the keel with three 134-in. screws, driven 
through from the keel. Fill all screw 
holes with a plastic wood composition or 
similar compound, then use coarse sand- 
paper and finish with fine sandpaper, 
rubbing with the grain. 

The deck beams are sawn out and fas- 
tened to their respective side-frame mem- 
bers with one 1%4-in. No. 8 screw to each 
joint. Drill lead holes for screws and 
aftérwards saw off the projecting ends. 

The cockpit railing is now fitted and 
fastened to the transom. Allow % in. sep- 
aration between the edge of the motor 
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A top view showing the cockpit railing, short cockpit beams, 
and deck battens, which are notched only into the No. 7 beam 


our New Outboard Racer 


By WILLIAM JACKSON 


‘ At the left is shown the combination 


drip board and transom hook. It is 
screwed to the coaming, and the lower 
end is well fastened to the motor board 


> 


—-- 


board and the rail- 
ing for the coam- 
ing. Fasten the end 
of the railing to 
the transom with 
one 134-in. screw. 
The railing is 
notched flush with 
beams Nos. 5, 6, 
and 7 and fastened 
with one 1%-in. 
No. 8 screw to 
each joint. 

With the cock- 
pit railing in place, 
it is an easy mat- 
ter to measure for 
the cockpit beams. 
These are cut witha 
Y4-in. camber from 
the inwale to the 
railing. Fasten the 
cockpit beams to 
the railing and the 
frame side mem- 
bers with 1%-in. 
No. 8 screws. 

The deck bat- 
tens are now fas- 
tened. These are curved toward the bow 
so that the completed deck presents a 
gracefully rounded contour. The plans 
published last month indicate the cor- 
rect location of the battens. Only beam 
No. 7 is notched for the battens. The deck 
battens rest upon the remaining beams 
and are fastened to each with one 1-in. 
No. 6 screw. The ends of the battens are 
butted flush against the inwale and se- 
cured with one 1-in. No. 6 screw driven 
through from the outside. The forward 
end of the center deck batten is notched 
flush into the stem and fastened with 
two l-in. No. 6 screws. Three coats of 
varnish are now applied to the inside. 

The edges of the planking along the in- 
wale are planed evenly, and the muslin 
decking is applied. This is stretched 


Fastening one ot the side planks. It is held with screws spaced about 2 in. 
apart except at the inwale, where it is secured with 34-in. copper clout nails 
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smoothly over the battens and tacked 
along outside edge of planking at sheer 
and beam No. 7 with 3-in. tacks. When 
the cloth has been stretched smoothly 
but not too tight, four coats of nitrate 
wing dope are applied. The surface is 
sanded lightly between coats, and a half- 
hour interval allowed for drying. 

The \%-in. plywood cockpit decking is 
now sawn to shape and attached to the 
cockpit beams, railing, transom, and sheer 
with 1-in. No. 6 screws spaced about 4 
in. apart. The end of the cockpit decking 
may be cut square with beam No. 7 or 
rounded off as shown on page 62. If %- 
in. plywood is unavailable, %4-in. plank- 
ing may be applied in two pieces. The 
seam or edges are secured by notching a 
\4 by 1 in. batten into the cockpit beams 
and nailing the edge of the cockpit deck- 
ing to the battens with 34-in. copper 
clout nails. 

The side of the transom and motor 
board, above the railing, is beveled to 
allow the %-in. coaming to fit evenly. 
The forward end of the coaming is fitted 
against beam No. 7 so that % in. pro- 
jects above the beam. The after end is 
fitted so that, above the cockpit decking, 
it fits even with the outer edge of the 
transom; and below the decking it should 
fit even with the inner side of the tran- 
som. Fasten the coaming to the transom 
and railing with 1-in. No. 6 screws. 

The cockpit end piece that covers beam 
No. 7 is sawn to shape and fastened with 
four 1-in. No. 6 screws. The end piece 
projects 34 in. above the deck. The pro- 
jecting ends of the bottom planking at 
the transom and step are sawn to shape 
as indicated on the plans (May issue, p. 
60). The projection at the transom is re- 
énforced with a %-in. filler piece. This is 
fitted, glued, and securely fastened to 
the plank projections with 34-in. copper 
clout nails. A circular well opening is cut 
out for the motor as the drawings show. 

The combined (Continued on page 82) 
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RARELY will you find a cigarette con- 
tainer as novel and picturesque in design 
as the one illustrated, which is an exact 
model of a New England fireplace. 

The base is % in. thick white pine, 534 
by 10 in. The mantel is made of 3% in. 
wide strips of cigar box wood glued to a 
piece of fiber wall board 6 in. high and 
10 in. long. The fireplace opening, which 
is 334 by 334 in. is made 134 in. from 
the extreme right-hand edge of the wall 
board. The back, top, and sides of the 
fireplace opening are formed of wall board 
or cigar box wood, as preferred. 

The dutch oven is an opening large 
enough to hold a box of safety matches. 
This is placed 134 in. from the left-hand 
edge of the wall board and 3% in. from 
the bottom, and is boxed in behind like 
the fireplace. A door is made for this open- 
ing out of sheet copper, which is hammered 
to a convex shape and coated with black 
paint to resemble iron. It swings on hinges 
made from small brads bent at right angles 
and driven into the wall board. Below the 
dutch oven there is a smaller false door 
glued to the wall board. 

Above the fireplace opening a piece of 
cigar box % by 4% in. is glued and col- 
ored to imitate an old charred timber. The 
mantelshelf is a piece of cigar box wood 
% in. wide and 10% in. long, fastened 
with small brads to the top of the wall 
board. Below this is a reproduction of an 
old flintlock gun carved from wood, and 
on the mantelshelf is a tiny reproduction 
of a pewter plate, made of tin. 

The fireplace is fastened to the pine 
base 2 in. from the front edge so as to 
leave a hearth. The andirons are cut out 
of sheet copper and fastened in the fire- 
place opening to hold the cigarettes. 

The hearth is painted to represent dif- 
ferent colored stones, and the front of the 
fireplace is treated to look like old brick 
and stone.—H., L, STAPLEs. 


WIRE BRUSH REMOVES 
CHIPS FROM CHUCK 


For cleaning chips from the threads of 
a chuck back, the quickest and best 
method with which the writer is familiar 
is to use a wire brush as shown. The wood- 
en back of the 
brush can be cut 
down or built up 
as required to fit 
the threaded hole 
properly. If this is 
done, it requires 
only a few sweeps 
back and forth to 
remove the most 
tightly stuck chips. 
It is best to hold 
the brush firmly 
and revolve the 
chuck on the bench. 
—J. H. Deery. 


MASHING UP WHITE LEAD 


IF you mix your own paints with paste 
white lead, you can save yourself consid- 
erable labor in breaking up the white lead 
by using an ordinary ten-cent wire potato 
masher.—R. E. WIsMER. 
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Model of Old-Time Fireplace Forms Novel Cigarette Container 













The cigarettes are 
piled in the fire- 
place opening as 
if they were birch 
logs resting on 
the andirons. The 
dimensions of the 
original model are 
given below, but 
they do not have 
to be followed 
in every detail 


This miniature fireplace, built from 
wood, wall board, and a bit of 
sheet metal, is a cigarette holder. 
Matches are kept in the dutch oven 
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SHELLAC MENDS CRACKED 
FOUNTAIN PEN CAP 


FOUNTAIN pen. caps often become 
cracked in such a way that they will no 
longer stay on the pen body. If the crack 
is not too bad, it may be repaired by 
brushing shellac around the cap at the 
point of the break and then winding on 
some fine, strong thread. Keep the turns 
close together and make what is known 
as an “invisible” ending. Finally, apply 
shellac to the binding. When the shellac 
is dry, it will be found that a durable re- 
pair has been effected —H. Henny. 


HOLDING PIPE SECURELY 
IN SMALL BENCH VISE 


WHEN connecting up a new gas stove, I 
needed a pipe vise. My small bench vise 
would not hold the pipe, but I made it do, 
nevertheless, by supplementing it with a 
pair of small clamps and a broken flat file 
as shown in the illustration below. With 
this set-up, the pipe was gripped in four 
places, and it did not turn or creep out of 
the vise when I applied the leverage nec- 
essary to tighten the joints—W. M. 











Pipe held in vise with clamps and a flat file 
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Fish food not eaten in the feeding ring 
drops into the triangular space at bottom 


AQUARIUM HAS TRAP TO 
CATCH SURPLUS FOOD 


DeEcaYING fish food is a constant source 
of pollution and trouble in many aquari- 
ums. Not being able to talk, the fish can’t 
tell you how much they want, and if you 
give them too much, the left-over mate- 
rial starts to decay in a short time. 

The use of a floating feeding ring, ob- 
tainable at any aquarium supply store, 
is a help because it keeps the food in one 
spot till the fish eat it or it sinks to 
the bottom. The photograph above shows 
an addition that still further simplifies 
the problem. The sand, under the corner 
where the feeding ring floats, is pushed 
back and held in that position by a thin 
strip of glass set diagonally across the 
corner. The water-logged food drops into 
this clear spot and, if not eaten, it can 
be siphoned off without removing, at the 
same time, a large portion of the sand 
from the bottom.—E. D. P. 


OFTEN it is difficult to 
find a method of trimming 
the edges of a jig-saw puz- 
zle smoothly unless an ex- 
tra table with a guide fence 
is added to the saw. A neat 
way to do this is to pass the 
edges of the puzzle against 
a fast cutting disk sander. 
A guide is not necessary; 
skill in moving the puzzle, 
and at the same time keep- 
ing it flat against the disk, 
is quickly acquired. Even 
relatively large picture puz- 
zles can be trimmed accu- 
rately in this way.—G. S. G. 






ONE of the small jig saws in common 
use may be converted into a saber saw 
by substituting the attachment shown for 
the saw frame. The vibration will then be 
decreased, and much heavier work can be 
handled. I have sawed 134 in. thick white 
pine with ease on the saw illustrated. 

The new saw holder consists of a piece 
of cold-rolled steel 14 in. in diameter and 
2% in. long. Cut a hack saw slit 1% in. 
deep across the center of one end. Then, 
Y, in. from this same end, drill a 3/16-in. 
hole through at right angles to the saw 
slit. Redrill one side 17/64 in. as far as 
the saw slit. Tap the other side with a 
14-in. 20-thread U. S. Standard tap by 
_— the tap through the 17/64-in. 


RersepuBnt and on toe ng THAT LEAK 











ALTHOUGH the commonly 
recommended method of re- 
pairing leaks in aquariums is 
to push cement into the cracks 
from the outside, this proce- 
dure has its disadvantages. A 
sure cure for all leaks, no mat- 
ter if the aquarium is leaking 
at every joint, is to force a 
strip of aquarium cement into 
the angles formed where the 
glass panes join on the inside 
of the aquarium. After you 
have formed the cement into a 
smooth radius, pour some dry 
sand into the aquarium and 
rub this gently into the streaks 
of cement as shown in the ac- 
companying illustration. The 








The cement is applied liberally inside the joint and 
then coated with dry sand to form a tough outer skin 
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sandy outer layer helps hold 
the cement in place—L. R. 


SANDER TRIMS PICTURE PUZZLE EDGES 














hole as a guide. Insert a Y%-in. 20-thread 
cap screw 5% in. long, with a washer un- 
der its head. 

A hold-down finger need not be used 
for most work. If saber saws cannot be 
obtained conveniently, use short sections 
of old 14-in. band saws or pieces of turn- 
ing saw blades.—E. C. WirTTIcK. 


HACK SAW SLOT. 
3% DRILL THROUGH 
“a ORILL ONE SIDE 
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4-20 THREAD U.S.S. TAP 
MATERIAL COLD-ROLLED STEEL 
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SAW TABLE _ a 










REGULAR ATTACHMENT 
SUPPORTS BACK OF BLADE 


TINY SAFE 
IN BED LEG 


BECAUSE of a 
secret hiding place 
I have in a hollow 
leg of my metal 
bed, I have on two 
occasions saved 
cash and jewelry 
from loss. To make 
such a compart- 
ment, remove the 
caster from one of the legs at the foot 
of the bed and obtain a short tube that 
will fit snugly inside the post. Solder this 
tube to the springs which hold the caster 
in place. It is somewhat inconvenient to 
have to lift the corner of the bed to re- 
move the caster and tube, but the hiding 
place is not likely to be discovered by a 
burglar and it is also comparatively fire- 
proof.—A. V. 


65 


























































































Ie Make Masts and Yards | f 


By CapTAaIN E. ARMITAGE MCCANN 


OW we are ready to make the masts and yards and 
start rigging our model of the picturesque Eliza- 
bethan galleon Revenge. In the two preceding ar- 
ticles of this series (P.S.M., Apr. ’33, p. 65, and 
May, p. 67), we said something about what a famous fighting 
ship this was, but as an inducement to new readers to build 
a model of her, it is worth while repeating that her name is 
one of the greatest in all naval history. Her most heroic fight 
was her last, in 1591, when she battled fifty-three Spanish 
galleons. Her commander.was Sir Richard Greynville, an 


ancestor of Sir Wilfred T. Grenf@ll, M.D., who has so long~ 


been fighting disease among the Eskimos of Labrador. 

Those who missed the previous installments should look 
them up. Full size blueprints also can be obtained to make 
the work easier. In connection with the sail plan, it should be 

aat the parts are identified by numbers, and the com- 

_ »#y is given on page 81. This table also shows the sizes 

of the rigging cord. These are indicated by the letters a, b, 

and c. Size a (heavy) should be about equal to No. 18 (B. & 

S.) gage’ wire; size 6 (medium) to No. 22 wire, and size c 

(fine) to No. 30. Hard-laid linen cord is best, such as fishline. 

The standing or fixed rigging should be black or very dark 

brown, and the running rigging a natural color or light brown. 

For the medium size rigging, use 4- and 3/16-in, blocks, and 
for the light, %-in. blocks. 

At the positions shown on the sail plan wa 
and the previously published deck plan, —TL 
channels should be glued and nailed to x al 
spread the rigging. The outer edges are —_— 
notched to take the rigging “chains.”” The 
spacing is uneven so that the chains will 










































miss the gun ports. On each fore and main 
channel, between the two after notches, a 
ring-bolt should be firmly fastened for the 
topmast backstays. 

Most of the running rigging will 
fasten to the handrails, especially 
forward, but on each side I at- 








tached a cleat to the inside of the 





bulwarks, ‘well forward, and added 



































THE SAIL PLAN 


For clearness, the yards 
a are shown in the ual 
' diagrammatic way, as if 
fore and aft, but in the 
actual model they should 
be braced across ship as 
shown in the photo above 
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two short rails for belaying pins each side 
aft, with four pins on the forward one and 
two on the after. Drive in some eyebolts 
(sturdy bent-over pins) for the topsail 
and topgallant halyards. 

The masts are shown on the rigging plan 
as 1, 2, 3, and 4. The foremast is 5/16 in. 
in diameter, the mainmast 3%, the mizzen- 
mast 4, and the bonaventure 3/16 in. 
They each taper slightly to the top. The 
bowsprit is 5/16 in. and tapers to half 
where stays 29 and 41 come. Beyond that 
there is a slight shoulder. 

From the point where the trestletrees 
17 and 18 (fore-and-aft parts of the cross- 
trees) are to be placed, the masts are 
squared to the top; and on the extreme 
ends a slightly smaller square is cut for 
the caps 25 and 26. 

The lengths and diameters of all the 
other spars can be obtained from the full 
size blueprints or by scaling the draw- 
ings on page 66. The topmasts are 
squared at the doublings, like the lower- 
masts, and are cut square at the heels ‘to 
fit in the holes in the tops. This is easier 
than fidding them (holding them with a 
pin). 

All the yards taper from the middle to 
about one half the diameter at the ends 
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How the mast tops and caps are set up and 
the lower yard halyards are provided for 
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This unusual view of the completed model shows 
the circular mast tops and the shrouds clearly, 
and also the angles at which the yards are placed 


4 ae ‘a. 


to set up her picturesque rigging 


Bowsprit, masts, 
ands crosstrees 
in place. The 
tops are shown 
lying on _ the 
temporary base 


REVENGE” Model 


And get the channels, 
trestletrees, tops, and caps ready 


crosstrees, 








yeeore 
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CARDBOARD 
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2 CROSSTREES 2 TRESTLETREES 
The construction of the 


various tops, crosstrees, 
trestletrees, and caps 








Sketch with all minor details omitted to 
illustrate the pin rails and channels 


and have a slight shoulder at the yard- 
arms. 

I made all of the spars from birch 
dowel sticks and stained them light brown. 
Make the lowermasts long enough, of 
course, to go to the bottom of their holes, 
which, it will be noticed, are of different 
depths. Do not place them yet. 


Beak of the model. Note how the bowsprit passes at one 
side of the foremast and is lashed with the gammoning 


Having made the spars, ship the bow- 
sprit and pass the gammoning 6. This is a 
piece of the heaviest cord passed from a 
notch on the bowsprit through the grating 
and through the slot in the beak. Get it 
so tight that the bowsprit is slightly bent. 

Make the crosstrees shown at 17 and 18 
(“crosstrees” meaning the whole assem- 
bly). These are pieces of hardwood half- 
lapped into each other to fit tightly on the 
square of the masts, where they are glued 
and, for preference, also nailed with a %4- 
in. pin. Those marked 17, for the fore and 
main, are the sathe; and those: marked 78, 
for the mizzen and bonaventure,. alike, 
only smaller. 

On the crosstrees rest the tops. These 
are circular pieces of wood cut at a bevel, 
and around them are glued pieces of Bris- 
tol board of the shape shown, so that they 
will flare out. Around the top edges are 
glued thin pieces of chair caning spline or 
cardboard. They (Continued on page 81) 


67 
















































It’s Easy to Make Cardboard Boxes for Puzzles and Novelties 
















The boxes and covers are ce- 
mented with water glass and 
held with spring clothespins 


NIFORM, attractive boxes 
are necessary in the market- 


ing or presentation of jig- 
saw puzzles and other small wooden 
novelties made in the home work- 
shop. Box prices are usually about 
a dollar a dozen, but by the follow- 
ing method it is possible to make 
first-class sturdy boxes at a net cost 

















of about three for five cents. 

The boxes illustrated hold a 300- 
piece puzzle nicely, and three are 
made with but little waste from a 
22 by 28 in. sheet of six-ply white en- 
ameled or colored cardboard. From each 
sheet cut three pieces 8% by 11 in. for 
the tops, and three pieces 85/16 by 
10 13/16 in. for the bottoms. These are 
held together with one corner squared 
up, and a 1% in. long cut is made on the 
scroll saw 1% in. from the edge, as 
shown. The other corners are squared up, 
one at a time, and cut in the same man- 
ner. 

A scoring board is next made. This is 
a piece of veneer or other smooth mate- 


Three of these neat boxes, which hold 300-piece wooden 
jig-saw puzzles, are made at a cost of about five cents 


rial about 11 by 15 in. witha 1/16 in. deep 
saw cut made in the surface at a distance 
slightly more than 1% in. from one of the 
longer edges, as illustrated in one of the 
small diagrams at the right. Two small 
brads are placed exactly 1% in. from the 
saw cut to serve as guides. The scoring 
tool is a metal nut pick, ground down to 
a blunt, smooth end. 

To score the cardboard, lay it on the 
board and press one edge against the brad 
guides as illustrated in one of the photo- 
graphs. Then use considerable pressure to 





SMOOTHING GLASS 
AQUARIUM COVERS 


THE glass covers used on aqua- 
riums stocked with tropical fish are 
a potential source of danger every 
time you handle them. A slight slip, 
and the sharp edges are likely to 
cut ugly gashes in your fingers. To 
smooth the edges, hold the glass 
vertically by one edge, using your 
handkerchief or an asbestos pot 
lifter to protect your hand, and rub 
the upper edge with a piece of 
triple-O emery cloth as shown at 
the right. Pay particular attention 
to the sharp corners. Treat each of 
the four edges in the same way, 
and you will have a piece of glass 
you can handle without fear. 
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Using a piece of emery cloth to smooth the sharp edges 
and corners of the cover glasses for a tropical aquarium 


Six cardboard pieces— 
three for bottoms and 
three for covers—are 
squared up, and a cut 
is made at each corner 
1% in. from the corner 
and 1% in. long, as at 
the left. The bending 
lines are later scored 
with a blunt nut pick 
as illustrated below 








force the cardboard down into the 
saw cut with the tool. To prevent 
cracking the cardboard, moisten it 
with a damp bit of cotton on the 
opposite side before scoring. A sin- 
gle quick wipe along the score lines 
is sufficient. To lubricate the tool 
it may be rubbed on a cake of par- 
affin, 

The edges of the cardboard are 
now bent up, and the corner flaps 





given a thin coat of water glass’ 


(solution of sodium silicate) and 
clamped in place with spring clothespins. 
Only a minute is required for drying, 
so a large supply of clothespins is not 
needed.—KENNETH MuRrRAY. 
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LONGER LIFE FOR 
JIG-SAW BLADES 


WHEN the finer sizes of jig- and 
scroll-saw blades break frequent- 
ly, the cause is often unnecessary 
wear rather than poor quality steel. 
Slotted guide wheels, in particular, 
are likely to wear away both the 
sides and back of the blade. Ex- 
amination of broken blades will 
often show that they have been 
worn extremely thin. This can be 
avoided and the blades made to 
last much longer by using the V- 
notch of the guide wheel and set- 
ting the blade so that it makes 
contact with the guide only when 
work is being fed against it. Let 
it run entirely free at other times. 
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Ciamper’s Folding Frying Pan 


By Leonard F. Merrill 


Expert woodsman and Maine guide 


RYING pans are a 

Pitecessis of the trail 

that few outdoorsmen 

care to do without. The ideal pan, of 

course, is one with a folding handle that 

can be stowed away conveniently in a 

pack or knapsack. In these days, few of 

us care to buy an expensive folding pan 

such as those offered by sporting goods 

dealers, but the pan to be described is 

just as efficient in every way and costs 
only 18 cents. 

Materials. A sheet iron frying pan from 
the 5-and-10-cent store (they come in 
three sizes); one 1!4-in. butt hinge, six 
short flathead stove bolts, six nuts for 
the bolts, and one corner iron 1% by 1/% in. 

Tools. Tinners snips, a file, a drill that 
will make a hole large enough for the 
stove bolts, a screw driver, hammer, and 
pliers. 

Method. Cut the handle from the pan 
as nearly even with the rim as possible. 
Flatten the lower end of the handle, and 
square and trim the end and sides of the 
flattened part. Trim the rim of the pan 
where the handle was removed. 

With the handle in place at the rim of 
the pan, hold the hinge on the inside of 
the pan and on the upper side of the 
handle. Mark the centers for the holes. 
Drill the holes and fasten the hinge in 
place with four stove bolts. 

Cut one end of the corner iron off be- 
tween the two holes. Bend this short side 
or end out to form an angle of about 120 
deg. With the long end of the iron on the 
underside of the handle, slide the iron 
down until the short end comes in contact 
with the side of the pan. If the handle is 
not at the angle desired, bend the short 
end until the slant is satisfactory. Hold 
the brace in place and mark the centers of 
the two holes in the long end of the iron. 
Drill corresponding holes in the handle and 
fasten the iron to the handle with the two 
stove bolts which were not used before. 








The frying pan in use and with the handle folded inside, 


When everything is satisfactory and the 
nuts are as tight as possible, file the ends 
of the bolts off until only about 1/16 in. 


CARRYING EXTRA GAS IN SMALL BOATS 





For carrying an extra supply of gasoline 
on a 14-ft. outboard runabout, I use four 
individual holders like the one illustrated 
above. They are screwed to the floor in 
a row running across the boat just back of 
the front seat and are kept covered with 
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good-looking rubberized cloth. Each holder 
is merely a strip of galvanized sheet iron 
with a turned-over edge, bent and fastened 
to a round piece of wood, which forms the 
bottom. I soldered the seam up the side. 
The gasoline cans are of regulation design, 
and each holds two gallons, or eight gal- 
lons in all_—F. F. WILson. 


CEMENT EDGINGS HELP 
IN TRIMMING LAWN 


A LITTLE cement properly used next to 
curbs, walls, clothesline posts, or any ob- 
jects located in the lawn will save much 
hand trimming with the shears. Dig a 
trench 3 in. deep and 5 in. wide along the 
curb or around the object and fill it with 
a mixture of one part cement, two parts 





ready to be packed; and views showing how the end of the 
handle is filed and how the hinge and brace are bolted on 





remains beyond the nuts; then head over 
the ends of the bolts with a hammer as 
you would a rivet. 





With one wheel of the mower on the cement, 
the grass can be trimmed to the very edge 


sand, and three parts gravel. Then the 
mower can cover the edges of the grass, as 
shown in the photograph above, and keep 
it looking neat without the need of trim- 
ming by hand.—Lewis SHIRLEY. 
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Embossing Your Own Prints 






The print is clamped in the embosser and a 
pointed stick serves as the embossing tool 


MATEUR photographers can em- 
boss their prints neatly with the 
simply made device illustrated 

above. The materials required are two 
pieces of white pine or some other soft- 
wood 34 by 134 by 15 in. and a small 
l-in. hinge. The two strips are laid to- 
gether and offset 34 in.; then a line is 
drawn with a pencil on each projecting 
side. In one piece a groove 1/16 in. 
deep is cut along the line with a saw. 
Another groove is cut along the line in 
the other piece to the same depth, but in 
this piece the wood between the groove 
and the edge of the strip is removed with 
a chisel, forming a rabbet, as shown in 
the drawing below. 

The pieces are then laid together in the 
proper relationship, and the mortise for 
the hinge is marked and cut at one end. 
At the other end a hook or latch of wire 
or thin brass is attached. 

To emboss a print with a line, the 
grooved side is used. Clamp the margin 
of the print in the embosser as shown in 
the photograph; then draw a pointed 
stick over the groove. This pushes the 
paper into the groove and gives a neatly 
embossed line. By using the side with the 
rabbet in the same way, the print can be 
given a paneled effect, with the middle of 
the print set below the margins. 

For measuring, the edge of the embosser 
is marked as shown.—FRANK WILDING. 
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The grooved side is used for embossing thin 
lines, the rabbeted side for paneled effects 


Print and Film Washer 


"THE cheap and efficient washer for 
photographic prints and negatives il- 
lustrated in the center of the page can 
easily be made from a length of %-in. 
copper tubing obtainable at most hard- 
ware and plumbing supply stores. The 
tubing is bent to fit closely around the 
bottom of the washing tray, with a 3- 
or 4-in. section to be used as an intake. 
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Care should be taken that the tubing is 





and other hints for 


AMATEUR PHOTOGRAPHERS 


not closed by the bending. A series of 
holes about 1/16 in. in diameter, spaced 
approximately 34 in. apart, should be 
drilled or punched in the inner side of 
the rectangle made by the tubing. 

The blind_end of the tubing should be 
hammered flat so that only a very thin 
stream of water flows out. This permits 
a current of water to circulate around the 
tray, yet causes enough back pressure to 
insure small but powerful jets from each 
of the holes in the sides of the tubing. 
These small streams keep the prints from 
lying on the bottom of the tray and at 
the same time prevent the hypo from 
settling there, causing it to flow over the 
top edges of the’ tray. 

A short piece of glass tubing is used 
between the two hose. This acts as an 








An Album Svotting Tool 


adapter and also allows the pressure of CORNER slots for mounting prints in 


a photo album can be made quickly 
with a tool like that shown above. It 
consists of two safety razor blades fast- 
ened one on each side of a stick of wood 


about % in. thick. 


the water to be regulated by watching 
the water level in the glass tube. This 
washer, despite its simplicity, has proved 
efficient —Jack H. Letcur. 








By drawing the twin 
blades across the 
corner of an album 
leaf for about 1 in., 
a neat ribbon is cut, 
and four of these 
make it possible to 
mount a photo with- 
out using paste or 
sticking on_ special 
photo mounting cor- 
ners.—H. E. HAYDEN. 











Jets of water shoot out 
from the copper tubing, 
and a thin stream flows 
from the end to keep 
the water. circulating 
steadily around the tray 





Small Photo Trimmer Made from Scissors 


Small sizes of paper and 
film can be cut accurately 
with this simple trimmer 








TART making this small photo trim- 

mer by bending a 2 by 5 in. piece of 
28-gage sheet metal at a right angle the 
long way so that the larger surface will 
measure 1% by 5 in. Turn 
down at a right angle 1 in. at 
the end of another % by 6 in. 
strip and drill a %-in. hole in 
the center of the % by 1 in. 
surface. Cut a ruler off at the 
5-in. mark, place it between 
the two pieces of metal, and bolt cr 
rivet the three pieces together as shown 
Remove the screw from a pair of scissor“: 
with blades at least 3% in. long, run the 
screw through the %-in. hole, replace it 
in the shears, and bend the metal above 
and below the screw so as to clamp the 
scissors. Tighten the screw, and the iob 
is complete.—Lovuts HARING. 


Using the trimmer to cut paper off square. 
Measurements are made directly on the rule 
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INDOOR SNAPSHOT SPEED 


Kodak Super Sensitive “Pan” 
is 50 per cent faster than even 
Verichrome Film in morning and 
afternoon light. 

It is THREE TIMES as fast 
under electric lights. Makes pic- 
tures indoors at snapshot speed 
with low-cost Photoflood lamps. 


Green lightning 
on the yellow box 
identifies the new 
Kodak Super Sen- 
PAN sitive Panchro- 
Picture above: 1; second, /.4.5, two matic Film. 
Photofiood lamps in reflectors. 





NOW-W— Kodak Super Sensitive 
Panchromatic Film 
in ROLLS and PACKS 


Photo fans everywhere—Here it is!—An ultra- 
fast, fully panchromatic film for roll film and film- 


So fast that it makes INDOOR SNAPSHOTS 
easy. Sensitive to all colors. Gives true visual 
brightness to all subjects... permits special tone 
effects with filters. 

Opens new picture possibilities to all cameras. 
Gives utmost scope to the new fast Kodaks. 

Order a supply of this marvelous new film to- 
day. At your Kodak dealer’s, 








POP—IT OPENS 


The new Jiffy Kodak—simplest folding 
camera ever devised. Touch one button. It 
pops open, all set for action. Touch another. 
Click. It snaps the picture in clear, sparkling 
detail. Smart in action. Smart in appear- 
ance. Compact, convenient to carry. Jiffy 
Kodak Six-16 takes 24x 414 pictures. See 
it at your dealer’s. Price, $7.50. 








NEW CINE-KODAK OF AMAZING SCOPE 


Fade-ins, fade-outs, dissolves, animations, variable slow mo- 
tion, and multiple exposures are but a few of the unusual 
movie effects easily achieved by the new Ciné-Kodak Special 
—the most advanced of all 16 mm. movie cameras. 

The Ciné-Kodak Special has spring, electric, and hand drives 
for normal, slow motion, or single frame exposures. Reverse 
wind permits double or multiple exposure, dissolves, etc. Dou- 
ble lens turret with exposure scales and finders, focal plane 
focusing, adjustable shutter for fast action shots. Speeds from 
8 to 64 frames a second. Interchangeable 100- and 200-foot 
film chambers. Send coupon for the Ciné-Kodak Special book- 
let, describing other features of this versatile camera. 





LIGHTS UP! 


This low-cost Kodaflector gives 
you abundant light for indoor 








Left: Ciné-Kodak Special 
with 100-foot film chamber, 
on tripod. Note double lens 
turret, controls on side panel, 
and adjustable tripod head. 


Right: The Special with 
200-foot film chamber at- 
tached. Instantly interchange- 
able with the 100-foot cham- 
ber. Permits over 8 minutes of 
picture taking without reload- 
ing. Chamberscan be changed 
without loss of film frames. 





pictures. With the new Super 
Sensitive film it makes snap- 
shots and movies at night easy 
and certain. Permits making 
Kodacolor movies indoors. Uses 
two Photoflood lamps, mounted 
with reflectors on a light, swivel- 
head stand. Reflectors lie flat 
when not in use. Stand tele- 
scopes in small space. Price, $5. 


If it isn’t an Eastman, 
it isn’t a Kodak 

















FOR THE HOME DARKROOM 


Here’s a real hobby, finishing your own snapshots. 
Kodak Darkroom Outfit No. 1 (above) contains every- 
thing you need for developing films and making prints. 
Complete with durable black fiber case and instruc- 
tion book, $8.75. Send coupon for catalog describing 
this outfit and other photographic equipment. 
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MAIL COUPON FOR NEW FREE CATALOGS 


P. S. 6-33 
Eastman Kodak Company, Rochester, N. Y. 
Please send me the new catalogs checked below. 

1933 Catalog of Ciné-Kodak Special 
<7 Cameras and Supplies Booklet 
TAM. oc cccccccccccocccccos sdbsbeostsoccesesdconn 000000000 0.0 cneceseccces 
NS PTOTC CCT TR ECT OCT PRC OL ovvcvcceccoscesece . 
City eeoe eee eee ee eee eee eeeeeeeeeeeeeeeeeeeeeeeee Beh ccesncees eee eeeee fe 
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INETEEN easily made units are 
all the parts required to build this grace- 
ful wooden model of a Fairchild cabin 
monoplane. Nails, rivets, and washers, of 
course, are not counted. The scale of the 
model in relation to the full size plane is 
¥% in. equals 1 ft. 

Saw out and plane a white pine block 
to 1 by 154 by 8% in. Mark the fuselage 
profile and top lines, saw the horizontal 
and vertical tail slots, and carve the block 
to shape. Drill four 3/32-in. holes in the 
bottom of the front end to take exhaust 
pipe Z, and a hole at the tail for the rear 
wheel, which is held in with match stick 
wedges. 

Cut the wing from a piece 3/16 by 2% 
by 15 in. Saw out a notch in the middle 
of leading edge as shown. Mark the aile- 
ron lines and press them in with the back 
of the knife point. Cut the tail units from 
thin aluminum, fiber, or stiff cardboard. 

Make all the struts of thin aluminum. 
Measurements are given from bend to 
bend except in a few cases where the 
bend-to-hole centers are dimensioned. 
The two front wing struts have holes 
1% in. from the bottom bend to take 
rivets for fastening struts B and D. 

The wheels are made of 3/16-in. wood 
3% in. in diameter. They can be made 
without a lathe. Simply draw the circle, 
cut to shape with a knife, and finish with 
sandpaper. Roundhead nails serve as axles, 
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By DONALD 
W. CLARK 





The struts, which are made of thin 
aluminum, are fastened to the fuse- 
lage and wing with small nails and 
to each other with tiny rivets of 
aluminum wire, if available. Note 
especially the exhaust pipe of wire 


the ends of which can be either flattened 
or touched with solder. 

The model will look well if painted as 
follows: Fuselage, propeller, vertical tail, 





GRACEFUL 


Monoplane 
M 


ODEL 








These are the parts of 
the Fairchild monoplane 
model. The wing and 
fuselage are wood, but 
the tail units may be 
thin aluminum, fiber, or 
even strong cardboard 


Inserting the tail units 
in their slots. The lo- 
cation and shape of the 
slots can be seen dis- 
tinctly in the detail 
drawing of the fuselage 
given in the group below 


all struts, and tail-wheel fork, bright red; 
wing, horizontal tail, wheels, radiator, and 
windows, buff; tires, black. The exhaust 
pipe should be polished. 

































L 






ZY 














a 


WEDGES 
S/ OX 








x TAIL 


WHEEL > ® 
THIN” 
ALUMINUM "\\~ 


















% SQUARES 
1% 








N 


















| 

























































—4 
1s— PY 
=e phe “ we “+ 
s Two be © se 3" » 
tl ALUMINUM STRUTS _% A < OP | se 
-~ LEADING EDGE © p—ie—ay , of fe Bk 1 eae 
OF WING sah eee ai <<a Sto ote 
Two *J3e* 6 TWO rae 
“ pita, a i : >| =_ 
ES eS, BE a 4% —eRONT | N= - | 
Le a ; i tay REAR ONES a 
BLANK(4x3') GS 1H S 16 
HOLE IN TWO STRUTS (A)(FOUR) f6 SHORTER x %y 








NOTCH FORSTRUTD =f; 4, 2} _, 3}, 4, 5}, _, 7 _,_SYINCHES 


POPULAR SCIENCE MONTHLY 


















SOURCE: ' 
and Scienti 
Albert A. I 


& Co., New 








ILLUSION: 
In India, the fakirs present a 
spectacle to tourists. Two lovely 
performers appear, throw jag- 
ged pieces of glass into a box 
already filled with broken 
glass. They step barefooted 
into the box and do an Oriental 
dance—uninjured. 


EXPLANATION: 


Before appearing the perform- 
ers toughen their feet in a solu- 
tion of alum water and rub them 
with pulverized resin. They 
throw the sharp glass around 
the edges of the platform. The 
glass on which they actually do 
dance has the edges rounded 


off. They just pretend to dance 


on the sharp glass. 


SourRcE: “‘Magic Stage Illusions $ 
and Scientific Diversions”? by -, i 
Albert A. Hopkins, Munn 
& Co., New York. 











KEPT FRESH IN THE 
WELDED HUMIDOR PACK 


‘nen received the necessary 






IT’S FUN TO BE 


--- IT’S MORE FUN TO KNOW 


One of the tricks of cigarette ad- 
vertising is to pretend that“Heat 
Treatment” is an exclusive pro- 
cess, making one cigarette better 
than any other. 

EXPLANATION: 4A// cigarette 
manufacturers use heat treat- 
ment. The first Camel cigarette 


“. ever made, and every one of the 


billions of Camels produced 









Copyright, 1933, R. J. Reynolds Tobacco Company 


FOOLED 


heat treatment. Harsh, raw to- 
baccos require intensive process= 
ing under high temperatures. 
The more expensive tobaccos, 
which are naturally mild, call 
for only a moderate application 
of heat. 


It is a fact, well known by leaf 
tobacco experts, that Camels 
are made from finer, MORE 
EXPENSIVE tobaccos than 
any other popular brand. 

















Try Camels. Judge them criti- 
cally. Compare them with others 
for mildness, for throat-ease, for 
good taste. They’ll win you! 


NO TRICKS 


> —JUST COSTLIER 





TOBACCOS 


IN A MATCHLESS BLEND 
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WHEW! WHAT A NARROW ESCAPE! AND 
THE TIRE WAS ALMOST BRAND-NEW! 





Ow you’LL BE 3 TIMES SAFE 


FROM BLOW-OUTS AT HIGH SPEEDS 





See how this utterly new way 
of making tires prevents blow- 
outs by overcoming the CAUSE 
of blow-outs before they start 


WHEN your speedometer reads 40, 50, 
60 and 70...mile after mile... the 
heat inside the tire becomes terrific. Rubber 
and fabric begin to separate. A blister 
Starts...and grows... bigger and bigger, 
until BANG! A blow-out! And a terrible 
drag pulls your car off the road. 


How it prevents blow-outs 


To protect you from blow-outs, every new 
Goodrich Safety Silvertown Tire has the 
amazing Life-Saver Golden Ply. This new 
invention resists heat. Thus, rubber and 
fabric don’t separate. Blisters don’t form. 
The cause of blow-outs is eliminated before 
they start. 
Three times safer 

At gruelling speeds on the world’s fastest 
track, the new Goodrich Safety Silvertown, 
with the Life-Saver Golden Ply, lasted 3 
times as long as first quality tires that did 
not have this feature. These SILVERTOWNS 


The NEW 









Goodrich Safety Si 


Copyright, 1933, The B. F. Goodrich Rubber Co. 





never blew. They were run till the tread 
was gone... but the Life-Saver Golden 
Ply refused to give! 

Don’t think that slower driving can save 
you from blow-outs. Long trips at 35 or 
40 miles an hour can generate terrific heat, 
too. To be safe—have the protection of the 
Life-Saver Golden Ply. It’s Free! Just 
make sure you buy a SILVERTOWN Tire, 
which costs not a penny more than other 
standard tires. 

Isn’t this the kind of tire you want for 
your car? Then decide now to equip your 
car with Goodrich Safety Silvertowns— 
the only tires in the world built with the 
Life-Saver Golden Ply. 

Look up your nearest Goodrich dealer’s 
name under “Tires” in your classified tele- 
phone directory. Put rea/ protection be- 
tween yourself and the road ... for your 
family’s sake and your own! 


FREE! This handsome Safety 
= League emblem with 
red crystal reflector to protect you 
if your tail light goes out. No ob- 
ligation. Just join the Silvertown 
Safety League. Endorsed by Traffic 

- Officials. Write today. Dept. 156, 
The B. F. Goodrich Rubber Co., 
Akron, Ohio. 


WITH 

















ilvertown 


LIFE-SAVER GOLDEN PLY 
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Hints, Useful to 
Are Supplied by 


EAR window flaps on coupes and 
convertible roadsters can be made 
draft proof and rainproof by ap- 
plying strips of hookless fasten- 

ers to the side joints. Ordinarily, the rear 
flap is provided only with three hooks 
along its bottom edge. As shown in the 
illustration below, the hookless fasteners, 
which can be purchased new or salvaged 
from old pieces of clothing, hand luggage, 
and so on, are stitched to the sides of the 
flap and the edges of the car top. Merely 
pulling the sliding tabs up or down opens 
or closes the flap. Obviously, the fasteners 
should be sewed in place so the open end 
is at the bottom. The hookless fastener 
strips can be stitched with carpet linen 
threaded in a sailmaker’s needle.—C. F. 














Hookless fasteners, stitched to the side of win- 
dow flaps, will make your roadster rainproof 


New Backing Light 


Y CONNECTING a push-pull switch 

across the stop-light switch terminals, 
you can use your stop light also as a 
backing light. In the closed position, the 
push-pull switch completes the stop-light 
circuit independent of the brake and al- 
lows the light. to be used when backing. 
When the switch is open, however, it does 
not interfere with the regular operation 
of the stop light by the brake pedal. To 
increase the illumination of the light, use 
a twenty-one-candlepower bulb in place 
of the usual type found in stop lights. The 
writer installed the supplementary switch 
on the dashboard, where it is handy for 
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Lhe Month’s Best 
Auto Ipkas 


Car Workers, 
Our Readers 


immediate use when a light is 
needed in backing at night on a 
dark road.—H. M. J. 


A push-pull switch connected, as shown, across 
stop light terminals will give a backing light 


Getting Your Car 
Out of Mud 


WHEN a rear wheel rests in the mud, 
a plank and some stout rope of a chain 
used in the manner illustrated will pro- 
vide the necessary traction. Place the 
plank as far under the mired wheel as 
you can get it, tie the rope or chain to 
the outer end, and fasten the other end 
of the rope to the lowermost spoke of 
the wheel. Then start the motor, shift 
into low gear, and engage the clutch 
slowly. The wheel in turning will pull 
itself along the plank for one quarter of 
a revolution. By taking up the slack in 
the rope after each try, the car can be 
made to pull itself out of a mud hole in 
a very short time.—O. G. 





A plank and a piece of rope can be used, as 
shown, to free a car when wheels are in mud 





On piece of wall board, nailed up in garage, 
pages of auto kinks are pasted for reference 


Auto Kink File 


ATHER than lose the valuable kinks 

published each month in PopuLarR 
ScrieNcE MontTHLY, I now clip out the 
page and glue it to a board fastened to 
the wall of my garage. The board is mere- 
ly a piece of wall board nailed to the 
studs. When I am working on my car 
and get stuck I glance over my work 
sheets and find the answer to my prob- 
lem. I have also added a directory of 
of service stations.—D. G. R. 
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Using Feeler Gages 


HEN adjusting the valves on a car, 

the shortness of the feeler gages 
often causes undue fuss and aggravation. 
The work must be done in cramped quar- 
ters and the short gage strips are difficult 
to handle. To overcome this, the writer 
removed the exhaust and intake valve 
feeier leaves from the gage case and 
fastened them to the ends of an old hack 
saw blade as shown. Both gages are al- 
ways ready for use and the saw blade 
serves as a handle—B. W. 
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want a mattress 


THERE’S a world of difference 
between sleeping on the hard 
cold ground, and nestling in a 
downy mattress. 


For comfort you need 
springs, something to absorb 
jars and shocks. Like the 
springs in a mattress. Squibb 
Shaving Cream puts cushioned 
ease in shaving. The creamy 
lather makes the blade glide 
without rasps or tugs. And, 
after shaving, there’s a velvet 
ease you’ve never felt before. 
For Squibb’s contains oils es- 
sential to the comfort of the 
skin. It leaves your face 
smooth, pliant, and refreshed. 


Send 10c for a guest-size 
tube to E. R. Squibb & Sons, 
2306 Squibb Building, New 
York City. 


@ The right partner for Squibb 
Shaving Cream . . . Squibb Talcum, 
scented or unscented. 
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LATEST WAY TO INSTALL 


Old Auto Engine 


ina MOTORBOAT 


Front and rear engine brackets were cast 
in gray iron from simple patterns made of 
Y-in. pine, and attached to the original 


By Walter A. Papworth 


HAVE just finished installing a model “A” 
I Ford engine in a boat in a way that of- 
fers several advantages. The engine is 
mounted level under the rear deck of a 
21-ft. boat in a compartment 4 ft. 6 in. long, 
which leaves the whole cockpit of the boat 
free from machinery, oil, and odor, and puts 
the engine noise behind the passengers. 
This is made possible by the use of 
an inboard-outboard drive, of which 
there are several makes on the market. 
The drive unit has a short horizontal 
upper shaft which extends in through 
the transom and connects through a 
flexible coupling to the marine reverse 
gear bolted to the flywheel flange of 
the engine. At its outer end, this shaft 
drives through bevel gears to a vertical 
shaft, which in turn drives the short 
propeller shaft through another pair of 
bevel gears. The drive unit turns for 
steering, and is hinged (with a shear 
pin) so that it can swing up if it hits 
anything, or for beaching the boat. 
Such an arrangement avoids two 
troubles commonly encountered where 
automobile engines are used in boats 
with the conventional inclined shaft 
drive—oil leakage, caused by the fact 
that automobile engines are not equipped 
with oil seals suitable for the degree of 
inclination required; and the necessity 
of mounting the engine abnormally high 
in the boat because the flywheel is at 
the driving end. 


REAR BRACKET 


e&) 9 


WATER OUTLET WATER INLET 


STARTER LEVER BRACKET 


Explanatory drawings made by Mr. Papworth, 
who won third prize in our Auto Engine Conte 


mounting holes in the engine. 
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mounted on a small pump bracket, held by 
the same cap screws which hold on the cam- 
shaft gear cover plate, and is driven by a 
V-belt, which also drives the generator. The 
suction for the vacuum fuel tank is ob- 
tained by tapping into the suction side of 
the water pipe, just below the pump. 


N OIL cooler is quite necessary. In this 

case, the oil return tube was cut in two, 
straightened out, and welded into a piece 
of 2-in. pipe held horizontal just below the 
pan flange by a pair of sheet metal clips, 
also welded to the 2-in. pipe and held under 
two of the pan screws. Caps were screwed 
on the ends of the 2-in. pipe. First, how- 
ever, they were bored to the outside diameter 
of \%-in. brass pipe. A straight length of 
brass pipe, threaded on both sides, was 
slipped through the caps and strongly sol- 
dered to them. At the stern end, a good ver- 
tical check valve was installed to keep the 
system full of water and the pump primed. 
Behind this, a tee was installed, the side 
branch having a valve threaded for the con- 
nection of a hose to pump out the bilge; 
and the main line aft of the tee was also 
equipped with a valve to regulate or cut off 
the direct intake of water from outside. 
From this valve the water intake goes out 
through the transom, then down below the 
planking, and terminates in an ell that opens 
forward. It will be seen that the installation 
avoids all openings through the boat bot- 
tom, either for the shaft or for water con- 
nections. 

From the front end of the oil cooler, the 
water pipe goes up into the pump, with the 
vacuum tank suction entering through a tee, 
thence through 3%-in. pipe (the pump size) 
around ‘to the water inlet in the side of the 
cylinder, block, dipping below the breather 
pipe, and having a drain plug at the tee 
just below the water inlet casting. The water 
coming from the cylinder head enters a %4- 
in. pipe line, which runs close. along the top 
of the exhaust manifold, and down and into 
the rear end of the manifold just above the 
clamped connection to the exhaust pipe. 
Lacking a water jacketed manifold, a sheet 
metal shield covering both the exhaust mani- 
fold and this water pipe gets rid of some 
of the heat. Aluminum castings were used 
for the connection of water pipes to cylinder 
head and block, but flat tapped plates can 
be used at a slight sacrifice of neatness. 


OR getting the oil out of the crank case, 

the drain plug was tapped for -%-in. pipe 
and a line run to the side and above the oil 
level so that it can readily be pumped out. 
To make it possible to actuate the switch 
on the starting motor from a remote con- 
trol, the control rod bracket on the rear of 
the engine can be worked over into a starter 
lever bracket by cutting off its vertical arm, 
then heating the other arm red hot and bend- 
ing it downward through about 180 deg. 
to provide a fulcrum for a lever bearing on 
the starter switch plunger, which can be ac- 
tuated by a pull wire from a forward steer- 
ing position. Remote controls for the throttle 
and choke can readily be contrived with bell 
cranks and rods. An automatic spark control, 
commercially available, fits in the timer and 
avoids the necessity of remote control for the 
spark. 

The flange was cut off the front end of 
the exhaust pipe and welded into a 2-in. 
nipple, thence to starboard through a forty- 
five, thence aft through an ell to another 
ell near the transom, thence to starboard to 
another ell as near the side as possible and 
above the water line, thence out through the 
transom with a short nipple, draining aft 
all the way. 

This power plant is not suitable for light 
speed boats of the type usually powered 
-with outboard engines. It will weigh around 
600 pounds and will not deliver any more 
power than the larger outboards. 
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I fixed it myself 


with 


Piastic Woop 


“Whoever put that quarter- 
round moulding on the window 
sill outside our sleeping porch 
did a bum job”, writes George 
R. Collins. “Water leaked down be- 
hind the moulding and into a pocket. 
A considerable section of the sill rot- 
ted away, and caused one of the corner 
posts of the porch to sag slightly so that 
it was difficult to shut one of the porch 
windows. One man wanted $17.00 to 
put in a new sill. Maybe that’s a fair 
price, but a small can of Plastic Wood 


and SAVED *J6 


made the old sill as good as new. 


“I did it myself for $1.00—the price of 
a pound can of Plastic Wood. After 
scraping away all the rotten wood, I 
applied Plastic Wood in layers, wait- 
ing till each layer dried thoroughly be- 
fore putting on the next application, 
and then painted it to match the wood- 
work. My wife is proud of me—but 
Plastic Wood deserves all the credit.” 





This FREE BOOK 


Shows you many 
ways to save 
money with 


PLASTIC 
WOoOoD 


Send for this FREE 
48 Page Book today. 
It’s crammed full of 
facts and picturesthat 
tell you of many ways 

ou can save money 












WHAT IT IS... HOW IT WORKS 


Plastic Wood is actual wood—and yet you 
handle it like putty! Even if you’ve never 
used it before, you'll find it easy to do expert 
finishing and repair work with this amazing 
a aggrteay It’s a household necessity with 

andy men, because they can depend on 
Plastic Wood for doing a thousand odd jobs 
—and doing them all perfectly. Comes in 9 
different colors—on sale at all good hard- 
ware, paint and department stores in cans 
or tubes. Try it today. 


SEND FOR IT TODAY! 


O_o eT — ——— = ae 


The A. S. Boyle Co., Dept. PS-6, Cincinnati, O. 
Send me—free— Big Book of Uses for Plastic | 
ood. 


y using Plastic Wood. | 
It covers all those annoying repair jobs AED PE AIIM oe Dae Tce TE | 
that pop up unexpectedly in every house . 
—and shows you how to fix them per- | IE TE FIs sc csitconcctsncspsaiasticdasansassciosgabedatertscesvelinam | 
manently and economically. Send for it | City Siete 


now and keep it handy—you'll find 
many uses for it throughout the year. 


THIS OFFER GOOD IN UNITED STATES ONLY _ 
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Punbhunent 
us pad of the fob ‘ 


Hols, What would seem 
= S=< like great risks for 
U.S.A. the average man 
c7aape wan are accepted cas- 
ually b y the seasoned tele- 
phone lineman as a routine 
part of his job. And in indus- 
try, working under conditions 
which tax quality to the utmost 
is part of the file’s work. 


Nicholson Files are made to 
stand the extra punishment 
which industry expects of its 
files. 


Tested again and again, Nich- 
olson Files come to you with 
the extra quality and stamina 
which mean faster cutting, 
greater durability, jarger pro- 
we profits on each filing 
job. 


For industrial or home work- 
shop use, you can get more file 
value, more real file economy, 
and files with longer life by 
telling your hardware or mill 
supply dealer to provide you 
with Nicholson Files. Nichol- 
son File Company, Providence, 
Rhode Island, U. S. A. 


Genus © 
NICHOLSON 
FILES 


a FILG FOR me es PURPOSE 
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Spinning Meta 
WITH SECTIONAL CHUCKS 
By Herbert Woolsey 


This sugar bowl and cream pitcher were spun from copper, fitted with handles, and 
chromium plated. The lid of the sugar bowl, knob and all, was formed from one piece 


ECTIONAL chucks employed by the 

metal spinner are forms that can be 

taken apart and removed piecemeal 

from the inside of work of such a 
shape that a solid chuck could not be with- 
drawn from it. Cream pitchers and sugar 
bowls with sides greater in diameter than the 
opening are familiar examples of work re- 
quiring sectional forms. Other examples in- 
clude automobile hub caps, an endless variety 
of hollow knobs, teakettles, and similar 
utensils. 

Although sectional chucks used by the 
professional spinner are ordinarily made of 
metal, they can be constructed 
of hardwood. The parts are de- 
signed so that the largest piece 
can be removed from the work 
after it is spun. The pieces are 
glued together with a layer of 
paper between the joints; that 
is, a strip of paper is coated on 
both sides with glue and used 
to join two pieces. The com- 
pletely glued-up block, in the 


After the blank 
for the cream 
pitcher has been 
partly spun 
around the 
starting chuck, 
the edge is 
trimmed as 
shown above. 
Next the sec- 
tional chuck is 
set up, its seg- 
ments being 
placed around a 
steel core as 
shown at right 


E 

















The one-piece form, or starting chuck, used in 
the first stage of spinning the small pitcher 





form of a disk or cylinder, is placed in the 
lathe and turned to the desired shape. The 
pieces are then knocked apart, the paper 
making it fairly easy to separate them. 

Because metal sectional chucks are more 
satisfactory, the making and using of a typi- 
cal one will be discussed. The example chosen 
is a tiny pitcher that holds enough cream 
for a cup or two of coffee. Such a pitcher 
also makes a toy that will please any little 
girl. 

The production of the pitcher is a two- 
step process, as are the majority of spinning 
jobs performed on sectional chucks. The 
















first spinning is done on a chuck from which 
the work can be removed, and so shaped that 
no further spinning of the bottom and part of 
the sides is required. In other words, the 
lower half of the pitcher is made on a one- 
piece chuck, and subsequent operations are 
performed on a sectional chuck. The chief 
reason for this is that the portion of the 
work already spun serves to hold together 
the various pieces making 
up the sectional chuck 
while the job is being com- 
pleted. 

After making the first 
chuck, turn out a core for 
the sectional one, using 
steel stock. This core is 
merely a cylinder. Its 
diameter should be about 
4 in. less than the di- 
ameter of the _ pitcher 
opening. At one end of 
the core a shoulder is left, 
as shown in the diagram 
on page 79, and in this a 
lZ-in. groove is cut to a 
depth of about % in. This 
shoulder also contains ‘the 
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Set-up to show how the segments are grouped 
about the core. The partly spun blan*, of 
course, would really be put over the chuck 
before the adapter button is pressed in place 


threaded hole used for mounting the chuck 
on the lathe. 

Now obtain a piece of brass—a piece of 
brass rod will do—of a length equal to that of 
the pitcher core, measured from the bottom 
of the groove, and of a diameter, slightly 
greater than that of the inside of the finished 
pitcher at the widest part. Drill a hole, about 
14 in. in diameter, lengthwise through the 
piece. Saw the rod into longitudinal sections, 
somewhat like slicing a round cake or pie, 
except that the slicing must be done in a 
manner that will permit the pieces to be dis- 
assembled inward. In other words, the cuts 
separating the sections of the ring must be 
made in such manner that at least one piece— 
the key piece—will drop down away from the 
work when the form is to be removed. 

Smooth the sawed surfaces of the pieces, 
making them perfectly flat, and solder them 
together in their original places. The drilled 
hole absorbs whatever differences in fit re- 
sulted from sawing and polishing the surfaces. 
Then chuck the piece in a lathe and bore the 
central hole so that it will fit the core of the 
spinning form snugly, but not too tightly. 
Next mount it on a mandrel and turn the 
outside to conform to the inside contour of 
the pitcher. At the mouth end, turn a flange 





How the constricted neck of the pitcher is 
finally spun down around the sectional chuck 


to such dimensions that it will fit inside the 
groove previously formed around the core. 
Heat the brass ring to melt the solder, and 
wipe the surfaces of the sections clean. The 
sectional chuck is now complete. 

Cut the sheet metal blank as usual, and spin 
it to conform to the first or one-piece chuck. 
Then mount the sectional chuck on the lathe, 
place the brass pieces in their proper posi- 
tions around the core, and hold them with 
one hand while you (Continued on page 79) 


“It has become a byword along 
Auto Row that Quaker State is the best 
oil obtainable. The repair job we re- 
cently completed on a 3/4-ton Dodge 
truck that had never used anything but 
Quaker State convinced us again. After 
30,955 miles, we found the cylinders 
worn only 0.0025 of an inch, and the 


never reaches your motor. 


Look for the Quaker State sign... 


ented green-and-white drum ... 


Know what’s 


Under the Hood? 


Then you've a conscience about the motor. Here is a tip on oper- 
ating efficiency by the service manager of a garage in Nebraska: 
main and connecting rod bearings were 
OK throughout. In 14 years of experi- 
ence in automobile service work, I 
have never seen such perfect lubrica- 
tion. 
other than Quaker State was used in 
this motor, we must take off ourhats to 
Quaker State as the peer of them all.”* 

Ordinary motor oils average one quart or more of “light-end” oil 
per gallon. This portion burns up in high-speed, high-compression 


cylinders after a hundred miles or so... 


Quaker State removes this light-end material . . 
Every gallon of it is four quarts motor 


lubricant, net. Its use is the true economy in motor oils. 


you will find it displayed every- 
where you go. Most places now supply Quaker State from the pat- 


double-sealed at the refinery. 


QUAKER STATE 
MOTOR OILS 
and Superfine Greases 
Price now 30c per quart except 


in several high-freight areas of 
Rocky Mountain States. 


+*What’s your experience? Write us. 
Quaker State Oil Refining Co., Oil City, Pa. 





Inasmuch as nota drop of any oil 


blows away. 


.at the refinery. It 


































































If you like PopuLaR SCiENCE MoNTHLY why not pass the word along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 
to get a copy at the newsstand, and read it. 





OY! $$$$ 
» FOR YOUR OLD AIR RIFLE 


| No matter what make, model, age, or condition, 
| we'll give you a big, generous allowance for it when 
| traded for one of our new 1933 models. For full in- 
| formation about this sensational,50th Anniversary, 
| money-saving plan, write us at address shown be- 
low,giving make,model,and approximate age of your 
old air rifle. Do it NOW before the offer expires. 


| DAISY MANUFACTURING COMPANY 
215 Union St., Plymouth, Michigan 
Largest manufacturers of air rifles in the world 
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BETTER BOATS 
at Lower Prices 








Two Big Factories 
FULL LENGTH SPRAY RAILS— SOMETHING NEW 
& TVT Family Outboard motor boat with full length 





Motor Boats $495 and up 


rails took first place and time prize in Mil- 
waukeo-Chicago Marathon. 
eenetee Free—Save Money—Prompt Shipment 
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A Valuable 
EXTRA 


that Saves your Tires 
—and Costs you Nothing 


Even if a tire makes swell marks in the 
mud it's not much of a tire if it creeps on 
the rim and pulls valves out by the roots. 


In other words, look at the rim side of a 
tire as well as its tread. On a U.S. Giant 
Chain Tread (or any other U. S. Tire) 
you'll find a Flannelette Rim Strip built 
right into the tire. It's put there to make 
a better bond with the rim—it prevents 
creeping—and, with proper rim cement, 
not shellac, you'll never have trouble 
with tires that pull loose. The fuzzy rim 
strip takes hold of more cement — the 
cement grips the rim—and the tire stays 
put for keeps. Which is just one of the 
more-for-your-money features built into 
U.S. Giant Chains at no extra cost to you. 


Get all four of these features 


in the bike tire you buy... 


1 Construction ... three strong plies all the 
way around (not just 2 plies and a breaker 
strip) — deep, buttressed tread of toughest 
crude rubber known. 


2 Rim Grip... flannel strip makes possible grip 
that prevents creeping, eliminates separation 
of tire from rim. (On ail U. S. tires.) 


3 Non-skid Tread ... specially designed to 
give greater non-skid satety under all riding 
conditions. 


4 Appecrance ... sidewalls are permanently 
white, treads permanently black — tire always 
new-looking. 

Every one of these features means more miles 


—less trouble — 
more for your money! 









United States 
Rubber Company 


Producer 
of Rubber 


World’s Zits 
Largest 





All U. S. Tires al- 
ways have this seal 


U. S NO DAG 


with the GRIP that ever s| ps 














KIT NO. 3 


CAREFULEY selected, 

timesaving kit of raw 
materials for building a 
picturesque model of the 
famous Elizabethan gal- 
leon Revenge is the latest 
addition to the construc- 
tion kits offered by the 
Popular Science Homecraft 
Guild. 

The new kit, marked G 
in the list below, contains 
a plywood _ centerboard 
sawed to shape and two 
plain white pine side blocks 
for making the hull, all the 
necessary thin plywood, 
chair caning spline, hard- 
wood for small fittings, 
celluloid, dowels, wire, rig- 
ging cord, sailcloth, silk, 
beads, brads, pins, escutch- 
eon pins—in fact every- 
thing but glue and paints. 
If, in addition, you wish 
the two main side blocks 
of the hull shaped and 
finished, order the _ kit 
marked GG. 

The other kits available 
are also shown in the fol- 
lowing list. Each is ac- 
companied by instructions 
or blueprints. 

A. Whaling ship model 
Wanderer. All the raw 
materialsk—wood, wire, fishing line, chain, 
celluloid, and everything but the paints, to- 
gether with Blueprints Nos. 15i, 152, 153, 
and 154. The hull is 20% in. long....$6.90 

AA. Same with hull lifts sawed.... 7.40 

D. Spanish galleon ship model, 24 in. long. 
All the raw materials (except paints), Blue- 
prints Nos. 46 and 47, and a booklet.... 6.45 

D. Same with hull blocks shaped.. 6.95 

E. Battleship model, U. S. S. Texas, 3 ft. 
long. All the raw materials (except paints) 
and Blueprints Nos. 197 to 200........ 6.95 

Same with hull lifts sawed.... 7.45 

F. Liner Manhattan. All raw materials 

(except paints) for a simplified miniature 


NO.2 


| model 12 in. long, and Blueprint No. 204.. 1.00 





G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in. 
long, and Blueprints Nos. 206 to 209.. 6.75 





Our CONSTRUCTION 
Will Save Your Time 










































KIT F—Materials for 12-in. model of Manhattan 


GG. Same with hull blocks shaped.. 7.25 
No. 2. Solid mahogany tray-top table 23 
in. high with a 15 in. diameter top. Ready 
ison ns cdicc pecs eensaiel 5.90 
No. 3. Tilt-top coffee table in selected 
maple with top 19 by 28 in., and 21 in. high. 
weeny Uh SII, oon kiki cecasccnsccs 7.15 
No. 4. Solid mahogany book trough 224 
in. long, 914 in. wide, and 2434 in. high over 
all. Ready to assemble................ 5.30 





Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N. Y. 


EON INN GE FIDE sccicichniccnsiccnisnsedesnndinvivcceds for 
which I inclose $..........000 (or send C. O. D. O) 
BPD ocecicicinebssncteibanedsphssnrsasichniaiierstaleeivasinibaspiaaaiiel 
III: nisi cessseriedsanintedionnnismaisacnananiancebecenmaalalia 
II cisdciccinasanesntlanipaiatsilanint UIE ssacticinitakcssnatcnmos 


(Please print name very clearly.) 


Note: Prices of all kits except F are 50 cents 
higher west of the Mississippi River because of 
heavy  - charges. We prepay the post- 
age on both cash orders and C. O. D. orders, 
but if you order C. O. D. you will have to pay 
on delivery the extra charges made by the Post 
Office, which amount to 28 cents. Kit F can- 
not be sent C.0.D. This offer is made only to 











readers in the United States. 
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SPINNING METAL WITH 


SECTIONAL CHUCKS 


(Continued from page 77) 


slip the partly spun work over the end. The 
contour of the right-hand half of the one- 
piece chuck should coincide exactly with that 
of the corresponding part of the sectional 
form, so that the part of the work already 
spun will hold the sections together tightly. 

Run the tailstock button against the bot- 
tom of the pitcher and complete the spinning. 
s Removing the 
segments of 
chuck one at a 
time from inside 







Then slide the pitcher and sectional form off 
the steel core, and you can remove the pieces 
with your fingers or pliers, since one of them 
has been designed to slip inward and free 
the others. 

In spinning the pitcher, or rather in mak- 


ing the forms, allow for enough projection 
to form the lip. Trim the top to its final 
shape with tin snips and finish by filing the 
edges smooth. When several pitchers are to 
be made, prepare a template for marking the 
top edges. Make a handle of heavy wire or 
flat stock and solder or rivet it in place. 

In a similar manner, the sugar bowl illus- 
trated on page 76, with its lid of matching 
design, may be made. 


ANNULAR GROOVE 








Diagram of the chuck. One segment, 
the key piece, is designed to drop inward 


The pitcher and bowl will give years of 
service if chromium plated. Doubtless an 
enterprising spinner could find a market for 
several dozen sets at a price of a dollar or 
two a set. 


This is the fourth of a series of articles 
that began in the March issue. The fifth 
article will explain other spinning jobs. 


TRAINING VINES OVER 
A CONCRETE WALL 


Ir you have ever tried to drive a nail into 
a concrete surface to train climbing roses or 
other plants, you know how difficult it is to 
do. Instead of nails, use the heavier grade of 
phonograph needles, which can be bought 
fer ten cents a hundred. Hold them while 
being driven by pushing them through the 
end of a short piece of leather shoe lace or 
something similar—R. G. Brown. 





acres of floors from coast to coast, retain their Justrous 





beauty for years, without rubbing or polishing, because they are finished 
with “61” Quick Drying Varnish—the floor finish that eliminates drudgery. 


Constant renewal is not necessary. No care is required except the use of a 


dry cloth or mop for cleaning. You can wash it with soap and water if you 


wish. “61” QDV floors are safe—no danger of slipping or injury. “61” 


QDV renews and brightens linoleum, furniture and woodwork. It is heelproof, 


| marproof and waterproof. Sold by paint and hardware stores in glistening 


Clear Gloss, the popular Dull Finish and four rich woodstain colors. Write 


the | 










for descriptive color card; sent 
free with local dealers’ names. 
Pratr & Lamsert-Inc., 155 Ton- 
awanda St., Buffalo, N.Y. In 

Canada, 101 Courtwright 
. St., Fort Erie, Ontario. 


Lasting results at lowest cost on other painting work: “61” Floor Enamel for solid-colored 
floors; “61” Quick Drying Enamel for furniture and woodwork; “61” Quick Drying Spar 
Varnish for all marine and exterior work; each guaranteed to give complete satisfaction. 


LAMBERT - 


PRATT & 


VARNISH 
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$2°° woop 
TURNING LATHE 


You can turn candlesticks, lamp 
bases, cigar holders, spindles, 
».on “* Gift- 

speed wood lathe. 
Runs from your treadle or frac- 
tional H.P. motor. Fillsneed for 
inexpensive, smoo running 
athe. Both face plate and driv- 
attachments included; 
of 50 articles possible 

to turn on ‘‘The Giftmaker’’. 


a | “The Giftmaker’’ 





ng dog 
also list Specifications: 13’ long overall, 6’” 
high. Takes pieces up to 8’’ long, 
2%4’’ in diameter. All metal con- 
struction. Fully adjustable. 


490 St. Paul St., Rochester, WN. Y. 


Sent postpaid for -00; 
C.O.D., $2.25; to Canada $2.50. 
J. & H. Metal Products Co., 











This is written in 
one inch — the 
smallest adver- 


WHAT CAN YOU DO 
jeg pene WITH ONE INCH? 


Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipment, tools, games, puzzles, etc., to sell, 
and for firms looking for ents. Inch advertisements like this 
cost $31.50. They pay well 
400, wide-awake men every month. Interested parties are 
invited to address the Advertising Department, Popular Science 


ecause they are seen and read by 














Monthly, 381 Fourth Ave., New York, N. Y 
CABINET 
WORK 


Make Beautiful 
ORE 


Furniture at 3/10 “Cost 
Big 60-page Book-E 


full of useful information 
Home woodworking book—color illustra- 
tions—inlay bandings—scroll patterns— 
blue prints—various wood grains, crotch, 
butt, quartered, burl, fiddieback, plain 
sawn, etc.—tells how to finish woods natu- 
ral—foreign woods—ji e - 
L- ticles you can make—desks, tables, book 
112 shelves, etc. Send for it today—only 10c, 
or FREE with $1.00 or more order. 


SOLID MAHOGANY 


or Walnut 28" 5 5 ¢ 


L-106 
g 


Turned—F luted 
and SANDED 
Craftsman Wood Service Company 
We Ship All Over The World 
7354 Vincennes Ave. Chicago, Ml. 






L-106 
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ty ONLY °6975 
i Buys Newest Type 
folthdelol-lao Me itohicls 


EXTRAORDINARY value! New- 
type powerful light single cylinder 
motor has gearless Rotary Valve 
(never before offered on motors at 


near this e), Underwater Si- 

6 Py swag EB rmencl. Silencer, Flash- 
8, Start Primer, One Lever Control, 

Certified Horsepower and many other 

to r '° acom) 

tnodel ther develops 5.1 N.O. A. certified horse- 

power at 3,750 RP. M.—only $99.75. 


COMPARE IT! Send Today for 
Free Comparison Charts 
Write for free Evinrude and Elto catalogs and we'll 


include Comparison Charts that enable to check 
the comparative values of all makes. Cet the most 


fe dollars! 
Log og 
tors jon, 

N. 26th St., Milwaukee. 
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NEW! 
RCA Victor’s 
AUTO RADIO 


installed in 
30 minutes 


ONLY 4* 


Slightly higher in Canada and west of Rockies 


EMAND four things from an auto- 
mobile radio. First, compactness. 
Second, easy installation. Third, tone and 
performance. And fourth, a fair price. 


RCA Victor offers an automobile radio 
which has all this—and more. It is in 
a single unit . .. you can install it in 
30 minutes, only two simple electrical 
connections, no soldering, and only 
one hole to drill . It has the tone 
and quality that RCA Victor alone can 
build into a radio . . . and the price is so 
low that everyone can enjoy a radio in 
his car—just $34.95. 


The new RCA Victor Auto Radio also 
has Tone Control, a ful! electro-dynamic 
speaker and a tube-less “‘B’’ battery 
eliminator. There’s no better buy at 
any price ... It’s top in quality, yet 
bottom in price. 
On sale at any 
RCA Victor deal- 
ers and many auto 
accessory shops. 







** HIS MASTER’S VOICE” 
— On the Road 


Company, Inc. 


A Radio Corporation of 
America Subsidiary 


Camden, New Jersey 








O ASSIST you in your home work- 
shop, PopuLaR SCIENCE MONTHLY 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
| ects. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 

| cept in a few special cases). Order by 
| number. The numbers are given in italic 
| type and follow the titles. When two or 





more numbers follow one title, it means 
Flying Airplane Models 

Bremen (Junkers, 3-ft.), 89-90......s0csesesssseees $ .50 

Lindberg’s Monoplane, 3-ft., 69... 25 

Nieuport XVII, 29-in., 180-181........c0ceccsseeee -50 

Rise-off-Ground Tractor, 3-ft., 50... 25 

BORER, TORCH, Bie, Bo occccccccccicssocssecccosses .25 


Seaplane, Morris (Record 12% min.), 102... .25 
S. E. 5a World War Plane, 30-in., 168-169..... .50 








Single Stick, Tractor, 30-in., 82..............0sses0e 25 
Tractor (Record Flight 6,024 ft.), 104........ 25 
Twin Pusher, Racing, 35-in., 86.... 25 
Winnie Mae, 4-ft., 141-142-143 75 
Boats 
Canoe, Sailing Outfit, 25 25 
Canoe, 16-ft. Canvas Covered Kayak, with 
Sail, etc., 192-193-194-R......ccsesssereeeeeee 1.00 
With full size patterns.... se 
Duck Boat, Folding, 170-R...............00 
With full size patterns 





Outboard a 11%4-ft., 156 lb., 128-129-R_ .75 

h full size patterns See 2.25 

*Outboard ell 10 ft. 4in., 114 1b., 211-212 .50 

With full size patterns.................. 2.00 
Sailboat-Motorboat, Combination (15 ft., cat 

rig), 131-132-133-R 1.00 





With full size patterns................ 2.50 
Marconi Rig with Jib for Above, 133A........ 25 
13-ft. Rowboat-Motorboat, 147-R........c.sccee0e .50 

With full size patterns.................. 2.00 
1414-ft. Rowboat-Motorboat, 148-R............... -50 

With full size patterns 2.00 
16-ft. Rowboat-Motorboat,149-R...... F 





With full size patterns 
Stern Drive Installation (When used with 


















































Rowboat-Motorboat), 150..........ccsseee0 25 
15%4-ft. Runabout or “Sportboat” (outboard 
or inboard motor), 175-176-177-R........ 1.00 
With full size patterns..............0008 2.50 
Furniture 
Bookcase, Simple, 37. .25 
Bookshelf and Book Ends, Modernistic, 100 .25 
Bookshelves, Hanging, 77 25 
Bookstand, Modernistic, 88...............:cccccccsseeeee .25 
EE PRIS, Si intctacesncntscesanecisnisnscnnssncatnmmascsiaaese 25 
Cedar Chest, Mahogany Trimmed, 17.......... 25 
Chair, Rush-Bottom, 36.0.0... 25 
Chests, Treasure, 78 .25 
Clock, Grandfather, 19 .25 
Desk, Colonial, 21 25 
I ln, NG, CPi cessecavenscnsosccscccssccsssens .25 
Fireside Bench, Colonial, 187A, 188A.......... .50 
Kitchen Table Cabinet, 27 .25 
Be, TOGIERIIE, Do vc ceccccccssesnccscecsecessaccesenee 25 
Mirror, Scroll Frame, 106.............. « a, 
Muffin Stand, Folding, 173A-174A............c00+ By 
Pier Cabinet and Corner Shelves, 77............ 25 
Radio Cabinet, Console, 70-7 100........ccccscscseseee .50 
Screens, Modernistic Folding, 91............00 25 
Sewing Cabinets, Two, 31 25 
Shelves and Lamp, Modernistic, 93.............. 25 
Smoking Cabinet, 2.......... 25 
Stand, Low Modernistic, 100............csscssseeesees 25 
Table, Gate-Leg, 24...........s..s000 25 
Table, Tavern, 105 .25 
Table, Tilt-Top, Oak (Top 20 by 24 in.) 140 .25 
Tea Wagon, 13 25 
Radio Sets 
Amplifier, Three-Stage, Audio-Frequency, 42 .25 
Full Electric Headphone Set, 130........ 25 
One Tube (Battery Operated), 103 .25 
Screen-Grid Set, 109 25 
Short-Wave Converter Unit, 137............s0000 25 
Amateur Short Wave Receiver, 155 2S 
Amateur Radio Transmitter, 183-184 -50 





HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asterisk (*) 


that there are two or more blueprints in 
the complete set. If the letter “R” fol- 
lows a number, it indicates that the blue- 
print or set of blueprints is accompanied 
by a special reprint of the instructions 
originally published in the magazine. If 
you do not wish this reprint, omit the 
letter “R” from your order and deduct 
25 cents from the price given. Reprints 
alone are sold for 25 cents each. 


Ship and Coach Models 


Bark, Scenic Half-Model (13%-in.), 108... .25 
Battleship—U. S. S. Texas (3 ft. Hull), 





a ncinictntansictinbiicnnitnensnssanntiincniaii 1,00 

(See page 78 for kit of materials) 
Bottle, Clipper Ship in, = 122. -50 
Clipper, Baltimore (8-i.), 92......s.s.-csssssesesees 25 
Clipper Ship (20%4- -in. Heli 51-52-53-R.... 1.00 
Constitution (21-in. Hull), 57-58-59-R ....ss00 1,00 
Covered Wagon (23'4-in.), 128-119-120-R.... 1.00 


Destroyer—U. S. S. Preston (31%4-in. Hull), 
pO SS EEE 0 

*Galleon Revenge (25-in.), 206-207-208-209 1. ‘00 
(See page 78 for kit of materials) 

Galleon, Spanish Treasure (24-in.), 46-47 .50 
(See page 78 for kit of materials) 


Mayflower (17%-in. Hull), 83-84-85-R........ 1.00 

Miniature Coach and Covered Wagon for 
Decorating Boxes, etc., 202-R........0 

Motorboat, 29-in. Cruiser, 63-64-R...........0+ ofS 


Motorboat, Working Scale Model Driven 
by Rubber Bands or Toy Outboard 
Motor (20-in. Hull), 196... 25 
Liner—Manhattan (12 in. long), 204........0+ 25 
(See page 78 for kit of materials) 
Pirate Galley or Felucca (20-in.), 44-45-R.... .75 


Roman Galley (19-in.), 138-139- R. Lsaccaensaisabiitie 75 
Sails—Square and Fore-and-Aft for Whaler 
Wanderer or any Model, 185-186........ -50 
Santa Maria (18-in. Hull), 74-75-76-R............. 1,00 
Schooner — Bluenose (17%-in.), 110-111- 


112-R 1,00 
Sedan Chair, Queen’s (12-in.), 123-124........ -50 
Stagecoach, Concord (20%-in.), 115-116- 
117-R 
Stagecoach (Cody), with Horses (Coach 
Body 13 in. Long), 144-145-146-R...... 1.00 
Steamboat, Mississippi (1914-in.), 94-95-96-R 1.00 
Viking Ship (20%4-in.), 61-62-R........cccceseeeee 75 
Weather Vane, Ship Model (30-in.), 66........ 25 
Whaler—Wanderer (20%%-in.), 151 to 154.... 1.00 
(See page 78 for kit of materials) 
Yacht, Sea Scout, 42-in. Racing, 106-107-R_ .75 





1.00 











Yacht, 20-in. Racing, 48-R 50 
Toys 
Airplane Cockpit with Controls, 114........... .25 
Birds and Animals, Jig-sawed, 56............ -25 
Doll’s House, Colonial, 72 25 
Drill Press, Lathe, Saw, etC., 113........cccocccscsee 25 
Dump Truck, Fire Engine, etc., 101......0000 25 
Miscellaneous 
Log Cabin (Three Rooms), 134-R..........000« -50 
Puzzles, Six Simple Block, 65...........:sccccssesse .25 
Tool Cabinet, Bench Hook, etc., 30.......c.000 4$ 
Workbench, 15 25 








Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 
numbered as follows: 





| | ees | | i ere 
Oe | ere Ms isccc: Pesssen 
IEE 62s: «wie Dareenasetenwaneawen 
ee OOS BOE 6 55nd boise csacvsnae 
I am inclosing....... dollars....... cents. 
Name 

Street... 





City and State .......... 
‘Note: Please print your name and address very 
cleariy. If you do not wish to cut this page, 
order on a separate sheet. 























80 @ This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 
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can be painted white and red. Glue them 
down neatly and securely on the crosstrees. 
In the bottoms of each top are cut a hole 








for the masthead, another for the heel of the 
topmast, and a long slot each side to pass the 
rigging through. At the edges are drilled holes 
for the extensions of the topmast rigging. 
At the mastheads are the caps, to restrain 
the topmasts. They can be made of %-in. 
fiber board, celluloid, or hardwood. They 
have the following holes: a round one for 





KEY TO RIGGING 


To save space the following abbreviations 
are used: 


bkstys. _ backstays Miz. mizzen 

By. bonaventure shds. shrouds 
fore spsl. spritsail 

hal. halyards Ft top 

L lower TS topsail 

M main TG topgallant 


The cord and block sizes are indicated by the 
small letters following the name of the line. 


Cord a is equivalent to No. 18 (B. & S.) 
gage wire: b to No. 22 wire: c to No. 30 wire. 
Blocks d are 4 in.; e, 3/16 in.; f, 1/8 in. 
1 F mast 49 F clew line 
2 M mast c, 
3 Miz. mast 50 M clew line 
4 Bv. mast Cc, 
5 Bowsprit 51 F sheet b, d 
6 Gammoning a 52 M sheet b, 'd 
7 F L stay a 53 F bowline c 
8 ML staya 54 M bowline c 
9 Miz. L stay a 55 F topping 
10 Bv. L stay a lift b, e 
11 F and M hal: 56 M topping 
< Bb 4 lift b, e 
12 Miz. and Bv. 57 F TS yard 
hal. a, b, d 58 M TS yard 
13 F L shrouds a 59 F topsail 
14 M L shrouds a 60 M topsail 
15 Miz. L shds. a 61 F TS clew 
16 Bv. L shds. a line, c, f 
17 F and M cross- 62 M TS clew 
trees line, c, f 
18 Miz. and Bv. 63 F TS bowline c 
crosstrees 64 M TS bowline c 
19 F and M tops 65 F TS hal. a, b, d 
20 Miz. and Bv. tops 66 M TS hal. a, b, d 
21 F T mast 67 F TS sheets, b 
22 M T mast 68 M TS sheets, b 
23 Miz. T mast 69 F TG yard 
24 Bv. T mast 70 M TG yard 
25 F and M caps 71 F TG sail 
26 Miz. and Bv. 72 M TG sail 
caps 73 F TG bowlines c 
27 F and M T mast 74 M TG bowlines c 
crosstrees 75 F TG hal. b, c, e 
28 F and M T mast 76 M TG hal. b,c, e 
caps 77 F TG sheets c 
29 F T mast stay a 78 M TG sheets c 
30 M T mast stay a 79 Miz. yard (lateen) 
31 Miz. T mast 80 Bv. yard (lateen) 
stay b 81 Miz. sail 
32 Bv. T mast stay b 82 Bv. sail 
33 F T mast shds. b 83 Miz. tack b 
34 M T mast shds.b 84 Bv. tack b 
35 Miz. T mast 85 Miz. sheet b 
shrouds b 86 Bv. sheet b, e 
36 Bv. T mast shds. b 87 Bv. bumpkin 
37 F T mast bkstys. 88 Miz. span b,c 
a, b, d 89 Bv. span b, c 
38 M T mast bkstys. 90 Spsl. yard 
a, b, d 91 Spritsail 
39 F TG mast 92 Spsl. sheets b 
40 M TG mast 93 F braces b, d 
41 F TG stay b 94 M braces b, d 
42 M TG stay b 95 F TS braces b, e 
43 F TG shds. b 96 M TS braces b, e 
44 M TG shds. b 97 F TG braces c, f 
45 F yard 98 M TG braces ¢, f 
46 M yard 99 Spsl. brace 
47 F sail lifts b, e 
48 M sail 


Note: Parts 17 to 20 are put on the masts 
before the masts are erected. 











MASTS AND YARDS FOR THE REVENGE 


(Continued from page 67) 


the topmast, a square one for the masthead, 
and a small one each side, at the fore and 
main, for the topping lift blocks. 

At the fore and main, fasten a 4%-in. block 
to lie between the trestletrees, forward, and 
do the same aft at the other masts. To the 
mainmast near the deck, fasten a cleat on 
either side. Drive a small nail into the fore- 
sides of both the main- and the mizzenmast to 
restrain the stays. The masts can now all be 
erected. 

Because they are awkward to get at after- 
wards, the lower yard halyards should be rove 
off now. To one end of a heavy cord fasten 
a heavy block as shown in the photograph of 
the knight used on page 89 last month. Pass 
the other end through the block on the mast 
and leave plenty of the end loose. Now reeve 
off the tackle from medium size cord, starting 
at the eyebolt in the knight, through the three 
holes above and below, and finish by tying 
to the top of the knight. 

For the forestay 7, reeve the bight of a cord 
through the top and behind the masthead; 
then lay the two parts together by twisting 
each part, until about an inch from the bow- 
sprit, and there turn in a deadeye. To the 
bowsprit fasten another deadeye and join 
together tightly with a lanyard of thin cord. 

“The mainstay 8 will be the same, except 
that the lower deadeye is restrained by a 
cord which passes through the hole in the 
stem. The deadeyes lie just abaft the fore- 
mast. The mizzen and bonaventure stays 9 
and ro are similar and fastened to nails in 
the masts. 

(To BE ContTINvUED) 


RETHREADING FLATHEAD 
MACHINE SCREWS 


Ir 1s sometimes 
necessary to run a 
die over the threads 
of machine screws so 
that they will go 
into a tapped hole. 
This is difficult to do 
quickly unless some 
convenient method 
is devised for hold- 
ing the screw. The 
little tool illustrated will hold either flat- or 
roundhead screws so that the die may be 
rotated in a chuck on the lathe and the thread 
quickly cut. It is made by turning up the end 
B and hinging the driver at A. In the front 
end a hole is countersunk to suit the: angle of 
the screw head, and the hinged driver is made 
to fit the slot. 

The device is held in the right hand of the 
operator with the thumb resting on the driver. 
To remove: the screw, the driver is thrown 
back out of the way.—GeEorcE J. Murpock. 


HEAT SOFTENS WINDOW PUTTY 


WHEN it is necessary to remove glass from 
a window and the putty is found to be so hard 
that it cannot be chiseled out without damag- 
ing the wood, try heating the end of an iron 
rod nearly red hot and running it slowly over 
the putty. Be careful not to touch the glass 
or it may crack. Softened in this way, the 
putty can easily be removed.—E.L.C. 


PRESERVING BOOK BINDINGS 


EXPENSIVE leather bookbindings can be 
preserved by applying a dressing of lanolin 
anhydrous and neat’s-foot oil in equal parts. 
Mix thoroughly and apply with a brush, then 
polish the surface with a soft cloth or a lamb’s 
wool polisher such as is used for shoes.—L.H. 





SCREW TO BE 
RETHREADED 


A simple holder for 
rethreading screws 
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and 
receive 


FREE SAMPLE 
CASCO oor G LU E 


WATERPROOF 
It will work wonders for you as it 


has for thousands of other Popular 
Science readers. Things that would 
not stay glued before...now you can 
put them together permanently, in 
spite of moisture, heat, rough usage 
or plain neglect. 


New Easy Method 
of Building and 
Repairing Things 


Home craftsmen and amateur me- 
chanics everywhere are discovering 
how CASCO Waterproof Glue, the 
wonder-working adhesive, makes 
it possible to glue things easily, 
quickly and permanently...just as 
is done in big woodworking and 
furniture factories. 

And they are amazed and intrigued 
to find that CASCO...a clean, non- 
odorous powder... mixes so quickly 
in cold water, forming a creamy, easy- 
spreading glue, makesall jobs perma- 
nent, heat-proof and moisture-proot. 

Unlike ordinary glues and pastes 
which harden merely through evapo- 
ration, CASCO SETS CHEMICALLY 
LIKE CONCRETE. Articles glued 
with CASCO stay glued. 


CONVINCE YOURSELF 


Take your free sample and prove CASCO’S 
quality. The free sample 
you receive will contain 
enough CASCO to doatest 
joband prove CASCO’Ssu- 
periority. In larger quanti- 
ties CASCO may be ob- 
tained fromyour Hardware, 
Paint or Building Supply 
Dealer. lb. can 40c; 1 Ib. 
can 65c; also 5 Ib. and 10 
lb. moisture-proof bags. 








CASCO Is Economical... 1 pound of 
CASCO makes 1% quarts of Liquid Glue! 


THE CASEIN MFG. CO. OF AMERICA, INC. 
207 East 42nd St. New York, N.Y. 
RS: | CRC ENEEEEEEE 
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THE WORLD’S 


LEADING .22 
AUTOLOADING 


RIFLE... 


UTR 
Model 


24 


Wuen you 


have shot 

) this Model 24 
" Remington you'll 
never be satisfied 

with any other. You 

can make shots at 

moving targets or run- 

ning game and pests 

that you never thought 

possible. It’s so fast that 

you can get in many 

ealelceedilele mare temcaiss mails 

oles iter ts meas eli leletmmati (oe 

A miss shows you how to 

correct your aim and you 

just keep pulling the trigger till 
you connect. 

Beautifully finished; so well bal- 
anced that it seems to point itself; 
dependable in operation; simple 
in construction, and accurate as 
only Remington can make ’em. See 
the Model 24 at your dealer’s and 
write us for descriptive circulars. 
Remington Arms Company, Inc. 


Bridgeport, Conn. 


ALWAYS SHOOT 


Remington, 
KlUEaneor 


.22 CARTRIDGES 


© 1933 R. A. Co 4764 

















UILD a_ working 
model of the fast 






a ®. andsmartexpresscruis- 
er model, Vamoose IT. 
Complete construction 
kits for the hull, deck 
., fittingsand powerplant. 
“= PRACTICAL 40 
: : 4 H.P. gas engine for 
use in above model interchangeable in 55” airplane model. 
LSO construction sets for ‘‘Blue Nose,’ 52” racing 
fisherman; 25” Marconi sloop, 25” HackerCraft 
and others. 
E carry in stock supplies and fittings for the prac- 
tical model maker: small dimensioned white pine 
and mahogany strips and mouldings; waterproofed 
plywood, bronze deck fittings, stuffing boxes, gas tanks, 
etc. 
ODEL circulars and price list of supplies sent on 
receipt of 6c in stamps. 


FAMOUS CRAFT 


H. B. Pickering N. A., 77 Vanderbilt Ave., Manhasset, N. Y. 


VAMOOSE tf! 
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Six steps in forming a strong, well-pointed 
end on any wide piece of square-knot work 


POINTING OFF THE ENDS 
OF SQUARE-KNOT WORK 


HOSE who have taken up the hobby of 

knot work and are making belts, ties, and 
various original projects will find the method 
illustrated above an excellent one for finish- 
ing off any square-knot article with a pointed 
end. 

Form the point first by dropping two 
strands at the sides of each row of knots, 
as shown at A. Then bring the top strand 
at one side down to the point (B) and tie a 
double half hitch around it with the second 
strand, as at C. Draw the knot up tight. 
Continue by half-hitching the remaining cords 
around the first cord to make a row extending 
to the point (D). Do the same with the 
other side, and half-hitch the first, or filler, 
cords together (E). When the three rows of 
half hitches are complete, as at F, the cord 
that remains is trimmed short. 

This was the method used for finishing the 
square-knot tie described in a previous issue 
(P.S.M., Apr. ’33, p. 75), and it can be ap- 
plied frequently in this kind of work—K.M. 


For other knot-work articles see P.S.M., 
Nov. ’32, p. 77, Mar. ’33, p. 68, May p. 63. 


CONDENSERS YIELD FOIL 
FOR MODEL MAKING 


THE next time you need very thin metal 
foil for model making or other purposes, pay 
a visit to some radio experimenter. He will 
probably have in his junk box a defunct paper 
type filter condenser. These condensers are 
made up of alternate windings of wax paper 
and aluminum foil. The foil is about .00025 
in. thick and from 4 to 5 in. wide. Getting 
at the foil is not as hard as it looks. Hang 
the condenser inside a tin can and place the 
can on a radiator or stove where there is a 
steady, even heat so that the wax and pitch 
covering will melt. When the condenser is 
again cool enough to handle, start unwinding 
the paper and foil. Do this very carefully, as 
the foil tears easily. Do not wind up the foil 
immediately, but leave it stretched out on the 
floor so that if there is any wax left, it will be 
dry before the foil is rewound.—H.S. 


PLANKING AND FINISHING 
OUR NEW RACER 


(Continued from page 63) 


drip board and transom hook is now sawn 
out, fitted carefully in place, and fastened 
to the coaming with three 1-in. No. 6 screws 
to each side. The lower end is fastened to the 
motor board with three 244-in. No. 8 screws, 
driven through from the outside. Holes % in. 
in diameter are drilled through the tran- 
som and motor board at each corner of the 
drip board, and %-in. copper tubes in- 
serted. Water and gasoline drippings may 
then flow freely overboard. If desired the 
drip board may be lined with sheet copper. 

Attaching the steering wheel and the ply- 
wood flooring is the final job. Fasten the 
plywood floor to the frames with 1-in. No. 
6 screws. The lower end of the wheel sup- 
port is beveled and notched out for the 
keel, while the upper end is properly beveled 
to fit against the cockpit end piece and se- 
cured with three i'%4-in. No. 8 screws. 

The sheer molding is attached with 1-in. 
No. 6 screws, spaced every 8 in. The ends 
of the planking at the stem are planed 
squarely, and a small end piece is fastened 
with one 1-in. No. 6 screw. 

The hull is now varnished or painted ac- 
cording to one’s preference. To have a really 
smooth racing finish on the bottom, three 
coats of hard racing bottem finish should be 
applied. Allow sufficient time for each coat 
to dry, and rub each down with pumice 
stone. When the final coat has been thor- 
oughly rubbed down, apply a _ high-grade 
furniture or automobile wax in paste form 
and polish it well. 

The installation of the steering wheel, 
throttle control, and fin completes the hull. 
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NEW 9 ‘‘TOOLMAKER”’ 


Back-Geared Screw Cutting Bench Lathe 
914” swing, 34” hole in spindle, 


set-over tailstock for taper turning, 


‘75 


and up 


steel construction, no die cast metal. 
Cuts screw threads 4 to 40 oo 


motor 


320 Ibs. 


rive. 


ratories. class, accurate, guaranteed lathe. 
Send for anne 9-G, sent postpaid on request. 


SOUTH BEND LATHE WORKS 
_835 E. Madison St., South Bend, Ind. 


Be Your Own 
MUSIC 
Teacher 


LEARN AT HOME 


to play by note, Piano, 
Violin, Ukulele, Tenor 
Banjo, Hawaiian Guitar, 
Piano’ Accordion, Saxo- 
phone orany otherinstrument— 
or to sing. Wonderful new 
methodteac hesinhalf thetime. 
Simple as ABC. No ‘‘num- 
bers’ ’or trick music. Costaver 
agen only tow ce nts a@day. Over 
00,000 students is e 
FREE BOOK Write today for Free Booklet and Free Dem- 
onstration Lesson explaining this method in 
detail. Tell what your favorite instrument is and write name and ad 
Us "Se Instruments supplied when needed, cash or rey 


- School of Music, 86 Brunswick Bidg., N 
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THE AVIATION MANUAL 


This book will save months of time and hundreds of dollars 
by giving you a thorough ground training in Aviation. You 
need it whether you’re going to be a pilot, mechanic, radio 
operator, salesman or executive. The Aviation Manual, with 
its 700 pages and 250 diagrams and illustrations, covers 
the whole field so expertly that it will always be a reliable 
reference book—even long after you’ve finished your pre- 
liminary work! 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name In Gold On The Front Cover 


Now you may have this beautiful Manual bound in expen- 
sive, flexible, pe. with full gold edges all around for 
only $3.95 C. O. D. And we will print your full name in 
gold on the front cover. This is a special temporary price 
which may be withdrawn shortly. We will refund your 
money if you return the book within ten days and say you 
are dissatisfied. Clip and mail the coupon to-day. 

2 6 ee ee ee ee ee ee ee ee eee ee ee ee ee ee 
Popular Science Publishing Co., 

381 Fourth Avenue, New York, N. Y. 

Please send me a copy of the regular $5 edition of the Avi- 
ation Manual with full gold edges and my name in gold on 
the front cover. I am to pay the postman only $3.95 plus a 
few cents postage when the book arrives. This will pay in 
full for the Manual. If I am dissatisfied I may return the 
book within ten days and you will refund my money. (6-33) 
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six spindle speeds, has 3 V-waysand 
one lat way on bed, all iron and 


Made in five bed lengths, 2’, 214’, 
3’, 314’, 4’, plain and compound rest, countershaft and 
Shipping weight 3’ bed with motor drive 
Recommended for machining small accurate 
work in vents. —— shops, home shops and labo- 
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SMALL MODEL LADDERS 
MADE FROM CHAIN 


J peer gin roe the accompanying photo- 
graph seems to show a piece of brass 
“ladder” chain sticking up in the air in de- 
fiance of the laws of gravitation, it is not a 
lesson in magic or a model of the Hindu rope 
trick. The section of chain that sticks up 
from the fingers does so because solder has 
been flowed into the joints of that portion 
of it while it was tightly stretched between 
two boards. 


Building miniature ladders for model rail- | 


way signal bridges or semaphores from sep- 
arate pieces of wire is a tiresome process. 
Often a piece of chain soldered along the 
edges in this way will serve the purpose just 
as well. The best type of chain, because of 
its straight, thin, 
square links and neat 
joints, is that found 
in boys’ mechanical 
construction sets and 
used for motor 
drives. This chain 
will give an effect 
when set in place 
like that illustrated 
in the drawing.— 
J. G. Martnac. 








Small chain of the so-called “ladder” 
may be used for making neat looking model 
ladders by flowing solder into the joints 


type 


PROTECTIVE PAINT FOR 
MARINE ENGINES 


MarINnE motors and automobile engines 
converted for marine use should be protected 
with a paint that will resist the destructive 
action of water. A good priming coat for this 
purpose can be mixed by adding 1% gal. of 
linseed oil to 100 lb. of red lead. The linseed 
oil should be one third boiled oil and two 
thirds raw oil. If only raw linseed oil is avail- 
able, it will be necessary to add %4 pt. of 
drier to each gallon of the paint. 

The second coat is made by mixing white 
lead with half drier and half rubbing varnish, 
thinning it to an easily brushed consistency 
with turpentine. If desired, the mixture can 
be tinted with lampblack and Prussian blue. 
This same mixture, with sufficient varnish 








cl bealaiiaietatcniiiapinnnitiantiguininnniniaiial 





Don’t Monkey 


with an 


Oilstoned edge 


|| Te foreman in the rubber factory dared 
|| me to touch the edge of his knife, but 
|| I begged off. “These short, stout knives 
|| we use on warming rolls to trim off the 
|| overhanging rubber as it comes along are 
oilstoned so sharp that you can’t fool 
with them. 


“Warm rubber is tough and clings, so 
the blades are lubricated with water. An 
inexperienced person will have the knife 
jerked out of his hand if he doesn’t keep 
|| the edge straight and firm against the 
stream of rubber. 

“Expert workmen,” this man said, “all 
finish an edge of a tool on an oélstone, 
For ordinary, coarse-textured materials, 
whetting may do. The test is to work one 
'| day with an oélstoned edge. Note the 
|] greater quantity of work done, the quality 
of work and how much less tired and 
strained you are.” 


The Big Truth and the Knacks 
FREE 


If you want all the knacks of the ex- 
perts, on how to sharpen different tools 
according to their shape and purpose, 
|| sign coupon below for the Norton-Pike 
book. What a man doesn’t know is often 
hard to imagine. Why guess about this 
book? Write for it. 


| NORTON 


Use 
what Experts 
use => 


PIKE 
ob 


Sharpening Specialties 








BEHR-MANNING CORP., © 





added to it to give the desired gloss, is then 
used as a finishing coat to be applied after 
the second coat has been sanded down. Suffi- 
cient time should be allowed — coats 

for thorough ieitonal —L. K. | 
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My dealer 3s..... 


; U. S. Sales Representatives . 
, Dept. K, Troy, N. Y. ) 
! 
‘ 
' Please send me the Norton Pike book ‘‘How . 
' to Sharpen.’’ I’m sharp enough to ask for it, 
; since it’s FREE ; 
; 
; PEGMIG:.. cscccwissecrsveiscissisionopsinaienmdaiaaianl ’ 
DMI ss sisissninviencusaitinssig euenatatals ; 
; ' 
{ 
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MAGNIFIES CLEARLY 
75 to 300 TIMES 


Shown ready for 
lower magnifica- 
tions. For high 
powers tube is 
extended. 


Section of leaf skin 


New Gem Microscope 
With $7.50 Course, 18 
THE only microscope which includes 


set of experiments by a scientist, 
teaching you how to become a true mi- 
croscopist, where to gather specimens, 
how to recognize and photograph them, 
prepare permanent mounts, etc. Every 
experiment accurately scientific, yet so simple a 
bright 12-year-old will enjoy them thoroughly. 
Course alone $7.50; free with Microscope. Pro- 
duced by Bausch & Lomb, America’s largest op- 
tical institution. Guaranteed. Lasts a lifetime. 
Combines features never before offered at this 
price. With velvet-lined case, prepared specimen, 
glass slide, extra high-power objective, Course of 
Experiments, all for $18. 


= Write for free literature. 


BAUSCH & LOMB OPTICAL CO. 
747 St. Paul St., Rochester, N. Y. 








BAUSCH & LOMB 





BE YOUR OWN FIXER 
AND SAVE THE REPAIR MONEY 


ITH Smooth-On No. 1 you can make 

the following repairs quickly, easily 
and well :—Stop leaks in steam, water, gas, 
oil or stove pipes, mend cracks, breaks or 
leaks in furnaces and boilers, radiators, 
tanks, sinks, pots, pails, make loose han- 
dles tight on umbrellas, knives, hammers, 
brushes, drawers, etc., tighten loose screws, 
hooks, locks, door knobs, etc. 

On the automobite:—Make cracked 
water jackets good as new, stop leaks in 
radiators, hose connections, gas tanks and 
gas, oil and exhaust lines, make a fume- 
proof joint between exhaust pipe and ton- 
neau heater, tighten loose headlight posts, 
keep grease cups, hub caps, and nuts from 


loosening and falling off, 
HOME » Auto 


etc. 
No skill required and 
REPAIRS 


the amount of Smooth-On 
used on any one job sel- 
dom costs more than a few 
cents. 

To get perfect results, 
consult the Smooth-On Re- 
pair Book. 











Get the booklet from us and 
Smooth-On No. 1 in 7-0z., 
1-lb. or 5-lb. tins from any 
hardware store. 


Smooth-On Mfg. Co., 
Dept. 58. 
Jersey City, 


Dot witk SMOOTHON 


570 Communipaw Ave. 


N. J. 





SECRETS OF LIFE SEEN 
WITH A MICROSCOPE 


(Continued from page 33) 


is filled with distilled water and about fifteen 
drops of the hematoxylin is added. The 
specimen is immersed in this preparation and 
permitted to remain there for about thirty 
minutes. Then it is again washed in water 
and finally dehydrated by soaking it in alcohol 
for a few minutes. It is then transferred to a 
turpentine bath, after which it is mounted 
with Canada balsam on a glass slide. 

When we place such a specimen under our 
microscope, we shall be amazed at the trans- 
formation that has occurred. In the place of 
the thin, shadowy outline that was first seen, 
we shall have a clear view of the specimen and 
all of its intricate and delicate details. 


OU are now ready to appreciate the won- 

derful methods used by industrial mi- 
croscopic research workers who so treat an 
object that a view may be had of an entire 
body. If a trained microscopist wished to 
study the whole interior of a fly, he would not 
embed it in wax as we did and hack a piece off 
with the microtome. First he would freeze 
the fly solid so that its viscera would hold 
their shape while the thin pieces were being 
cut. The freezing would be done with ether 
spray and the cutting done on either a Ruther- 
ford or Cathcart slicer, which would cut the 
pieces to almost unbelievable thinness. 

The scientist would not cut these sections 
of the body here and there at random. In- 
stead he would start at one end and cut sec- 
tions progressively all the way along the fly’s 
body. Then he would mount the slices, start- 
ing with number one and working back 
through several hundred until he has seen the 
organs he wished to study. 

There is in use today an automatic micro- 
tome that will cut a bug, or any other organ- 
ism, into a continuous series of sections that 
are later mounted and from which may be 
learned the story of the bug’s mechanism. 


HETHER you live iniand or along the 

seacoast, in the summer you seek the 
water—to swim, to fish, to paddle your canoe, 
or to cruise in your motorboat or sailboat. 
Next month Mr. Hall will tell you how to add 
new enjoyment to your vacation trips by gath- 
ering the strange and beautiful microscopic 
creatures that inhabit lakes, rivers, brooks, 
ponds, and the ocean. Full instructions will 
be given for making your hunting equipment 
from odds and ends and for preparing the 
Specimens for your microscope. 


ALASKAN EXPEDITION 
TO STUDY STORMS 


Heapinc for the weather factory of the 
world, an expedition of 600 men representing 
the U. S. Navy and the U. S. Weather Bureau 
recently left San Diego, Calif., for a five 
months cruise among the Aleutian Islands, off 
the coast of Alaska. In those bleak regions, 
many of the North Pacific storms are believed 
to originate. Wearing special clothing to pro- 
tect them from the cold and storms, members 
of the expedition, in two destroyers and four- 
teen small craft, will survey approximately 
75,000 square miles of territory. The destroy- 
ers will carry sonic depth finders and the small 
craft will be used for sounding shallow bays 
and for shore-line work. In addition, two 
amphibians will carry on aerial photographic 
work. Starting near the Alaskan coast, the 
fleet will work westward for nearly 1,500 
miles, studying the reefs, the sunken rocks 
and the tide rips of this island chain. Daily 
barometer readings and wind direction records 
will be sent out by radio. There data will be 
tabulated in an effort to determine their re- 
lation to general weather conditions. 


New! a-FewWea $1850 


Mosquito—as it looks 
threugh the microscope 


SEE NATURE’S WONDERS 


This microscope is fine enough for doctors, students 
and laboratories, yet so simple a boy can use it. 
Offers a range of powers from 100 to 425 magni- 
fications. Sharp, clear images. Ideal for making 
photomicrographs. Life-time construction, chromium 
and enamel finish. Heavy tilting base, removable 
for examining large objects. 

Other models $5.00 to $12.50. At dealers or from 
us. Money-back guarantee. 


; Catalog of Micr pes, Ti 
Sa Binoculars, free. Write today. 
WOLLENSAK OPTICAL CO., 876 Hudson Ave., Rochester, N. Y. 


DSS Finan rocnet nicnascone * Ak 


A marvelous German 25 power microscope, size of pencil. Enlarges 
diameter 25 times, area 625 times, Fine lenses give extra large fiel 
and great light. Only 4 3-8 inches x 
Used in schools and colleges thruout the country. Fine for biology, 
geology, botany, nature study, examining stamps, finger prints, 
jusects, cloth, metals, photographs aod thousands of other things 
Eguipt with handy fountaia pea clip. 


$1 prepaid. Money back guarantee. Discount for 6 or more 
Over 200 Glasses 
BINOCULARS ai'makes-$1-$110 © 
Everything ir binoculars. field glasses, telescopes and optical inatrue 
ments. The finest and largest assortment in America. Catalog gives 
all information how to choose the best for your individual needs at 
the LOWEST PRICE. Buy direct from Importers. 


Try America’s Leading Binocular House First 
DuMaurier Co., Dept. 306, Elmira, N. Y. 








3-83 inch, weighs but by ounce, 











POWER Microscope 


See the hidden world of Nature with this 
real laboratory microscope. 3 objective lenses 
with 50x, 100x, and 150x power magnify ob- 
jects you can’t see with ordinary microscopes. 
Sent in hinged wooden box complete with 
slides, tweezers and instructions for only 
$5.95 postpaid (Regular price $12.50). Order 
today. Also 300x microscope special for $17.50. 
Money back if not satisfied. 
PRECISION OPTICAL 
991-E East 163rd St., New York 


Learning Nature s secrets is Learn How To Get This 


sis a 
fascinating hobby. Our BIO- Bi Kit FREE 
KITS supply you with every le 10- 
accessory you need for collect- , 

ing and preserving specimens, Kit No, 1, for . 
plants, includes collecting can, press, herba- 

rium and sixteen other accessories. Kit No. 

2, forinsects, includesnet, spreading board, 

collecting bag and 12 other items. ok of 

directions with each Kit. Write to Dept. 

PS 5 and learn how pace it is to get either 

of these $6.75 sets absolutely free. 


NEW YORK BIOLOGICAL SUPPLY CO. 
34 Union Square New York City 





























100 Shot Repeater 
HAENEL 
AIR PISTOL 
For target practice, 
small game, rats, ete. Young men 
or grown-ups will find these ideal. 
Well made, strong, powerful, easy 
loading; nickel finish, wood 
7” overall; wt. 1 Ib. No C. O. D. 
Single Shot,-Keenfire 200 BB’s Free....$2.45 
100 Shot Reptr.; 500 steel BB’s and Leather 
Holster FREE (good to June 30th. Clip this adv.) $4.95 
Catalog 8e—Pistols, Rifles, Binoculars, Micros., Telescopes 
P. LEE SALES CO., 35 W. 32nd St., New York 


stocks. 











WORLD-WIDE TWO TUBE 
SHORT WAVE RECEIVER 


12,500 Mile reception record 75 
established! Tunes from 15to 
200 meters. Gets foreign 
broadcasts, police calls, air- 
planes, amateurs, etc., di- 
rect! COMPLETE KIT (no 
drilling) with clear instruc- y 
tions to build this remarkable 2 tube receiver. 

ry cell or AC | Send $1.00. Balai 
C.0.D. Satisfaction Guaranteed. 

Free Short Wave Catalog S-1. 


Harrison Radio Co., 142 Liberty Street, New York City 


gk oi deed 


Tricks With Electricity 


Make things spin, jump, kick, buzz, shoot, shock, flash, 
mystify—all by electricity. Make lights obey voice, win- 
dow novelties, trick lights, floating rings, spirit rapping 
—all kinds amusing, practical devices. Book tells how 
to do 200 stunts with 110 volts A.C. Postpaid $1. 


CUTTING & SONS, 63S St., CAMPBELL, CALIF. 
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JIG-SAW 





puzzle saw or by planing. Ma | 
In the latter case, lay the 
panel flat and face up on 
the bench, allowing it to ex- 
tend several inches beyond 
the edge. Standing at left 
end of bench, hold the panel 
down firmly and against 
bench stop or vise with left 
forearm, and trim the edge 
with a sharp block plane 
held in right hand and 
drawn toward you. The 
blade must be set for a 
shallow cut. It will raise 
the edge of the picture, but 
remove this bur later with 
downward strokes of a 
sharp file, held vertically. 
If, instead, the edges are 
trimmed with the same 
blade which is used to saw 
the puzzle, they will show 
the same treatment as the 
other cuts, thus making the 
puzzle more difficult to assemble. Keep the 
trimmed panel face down under weights un- 
til ready to saw. 

A flat varnish is sometimes applied, but 
is not advisable. Panels so treated are harder 
to saw, and it serves no real purpose. 

Figure Pieces. These make puzzles less 
difficult, though more interesting to many 
fans. If not well done, they are better elim- 
inated. When but a few are needed, a master 
copy should be drawn and carbon copies 
traced on thin bond paper. If used in quan- 
tities, draw full sheets of patterns through 
hectograph carbon paper or with hecto- 
graph pencil and reproduce 50 or 75 copies 
with a cheap hectograph outfit. 

Patterns may also be drawn or traced on 
the back of the panel and the puzzle sawed 
face down with the saw blade reversed. 
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WIRE HOOK HOLDS 
SAW CHUCK IN 
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Pieces are counted by laying them in piles 
of two with twenty-five piles in each group 


PUZZLE SHORT CUTS 


(Continued from page 61) 























The assembled puzzle is turned face down, held tightly with 
cleats of the same thickness, and then sanded until smooth 


This is a slow process and the picture re- 
ceives needless wear and tear from contact 
with the saw table. 

Determine the patterns to be used on a 
single panel. Clip these and use rubber ce- 
ment to fasten them on the face of the 
mounted picture. Remove surplus cement 
from the picture by rubbing circularly with 
the heel of your hand. 

Sawing. The choice of blade is largely a 
personal matter. Try them at various speeds 
for different results. Pulleys may be built 
up with gummed paper tape. My choice of 
saw blade is one that is .007 in. thick, .028 
in. wide, and has 21 teeth per inch. There 
is a trick in operating this blade that makes 
it possible to cut figure pieces with facility. 
When a sharp corner or point is desired, 
turn the panel quickly, then stop for a mo- 
ment. The blade will flip around and may 
be lined up in the new direction before 
continuing. 

After the figure piece has been sawed, the 
pattern may be peeled off with tweezers or 
a pocketknife. Rub off any remaining rub- 
ber cement with a small ball of the same 
material, which may be collected by rolling 
the cement from the cardboard upon which 
you laid the patterns while spreading ce- 
ment on them. Should a pattern stick or the 
picture surface (Continued on page 86) 








Two frames covered with insect screening 
and hinged together are used in cleaning the 
puzzles, which are placed between them so 
the dust can be quickly blown or sucked out 
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ULLETIN 


TELLS HOW 
TO GLUE 


JIG-SAW 
PUZZLES 


"C peuamatactigeseey Puzzle designs 
becomes a simple matter with 
the new CASCO Glue developed 
especially for this purpose...and 
for fine Veneering...and identi- 
fied as CASCO No. 2 White. 
Mixed cold and used cold— 
smooth-spreading —low water- 
content minimizes wrinkling, 
blistering and warping. Great 
strength, quick set, and high 
water-resistance insure tight 
edges and permanent bond. And 
CASCO No. 2 White will not af- 
fect the colors of the print. 





Send for yours Today! 


With your trial pack- 
age of CASCO No. 2 
White (sufficient to 
glue several large Jig- 
Saw Puzzles) we will 
send you,free,thishelp- 
ful bulletin. THE EASY WAY 
Tells all about gluing WITH 


Jig-Saw Puzzles...con- CASCO 
tains valuable CASCO 
GLUE 


Glue information. 
The Coupon is for your convenience 
TRB RR RR RR ERR RRR RRR REE R ERR ESE SC 


























© THE CASEIN MFG. CO. OF AMERICA, INC. © 
_ 205 East 42nd St., New York,N.Y. P.S.M. 633 ° 
a Enclosed find 10c in stamps for trial ® 
es package of CASCO No. 2 White—also & 
= my copy of ‘‘Gluing Jig-Saw Puzzles’’. ae 
& g 
a * 
- Name 2 
7 ® 
® Street.. cucccapuses consn s 
cs a 
a % 
@ City * 
® * 
* 

g State _— . 
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THREE-WAY 


PROTECTION 


You'll get better and longer service 
from all workshop equipment when 
you start protecting it with 3-in-One 
—the oil that is specially-blended to 
do three jobs at one time. While it 
lubricates, it cleans working parts 
and prevents rust. Use it regularly 
and you'll save many a repair bill. 
All stores; handy cans and bottles. 


3-IN-ONE OIL 


for Every Workshop Use 









where the 


FISH ARE 
STRIKING 


$722 7 f.o.b. factory for the world’s 

lightest outboard—formerly 
priced at $115! Just 27 pounds of metal—but 
delivering a kick like a mule! SEA-HORSE re- 
finements throughout. Beautifully engineered 
—a SEA-HORSE for endurance —and that's 
what counts! See yout dealer. Send for a copy 
of the 1933 illustrated Handy 
Chart of motors, sizes and spe- 
cifications, free. ( Prices sub- 
ject to change without notice.) 

JOHNSON MOTOR CO. 
500 Pershing Rd. Waukegan, Ill. 
Canadian Johnson Motor Co,, Ltd. 
eterbure, Canada 


JOHNSON SEA-HORSES 
PURER CARES 200 + eRe 














Always mention PopuLar SCIENCE 
MONTHLY when answering adver- 


tisements in this magazine. 
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JIG-SAW SHORT CUTS 
(Continued from page 85) 


begin to peel, soak the pattern well with 
benzine or cleaning fluid until the rubber is 
softened. 

If saws are changed whenever they become 
dull and begin to cut slowly, the work will 
be improved. On certain of the newer type 
scroll saws, it is somewhat difficult to ad- 
just the blade, depress the spring, and turn 
the set screw. Bend a piece of stiff wire as 


shown in the drawings at A. Depress the - 


spring with one end and hook the other 
under the wing nut at the right side. Both 
hands are then left free to adjust the blade 
and turn the wrench. 

Many saws that are removed when dull 
and others that break close to the work or 
at the lower chuck still contain sharp, new 
teeth in their upper part. Further good use 
may be had from them. Obtain a cheap awl 
of the type having a chuck, and split away 
the wooden handle so the metal shank may 
be removed. File the end flat, as shown at B 
in the drawings, and small enough to enter 
the upper chuck of the scroll saw. The awl 
chuck is built to accommodate a round 
shank and must be built up in order to hold 
the flat, thin saw blades. Obtain a cotter 
key of the proper size to enter the chuck 
and flatten the eye, or file a nail flat on one 
side and bend it double with the flat sides 
facing each other. Cut off the ends and place 
it in the chuck. This will hold the puzzle 
blade and, when assembled in the upper 
chuck of the saw, will extend that member 
about 2 in. Should the cotter or nail chuck 
jaws have a tendency to slip or drop from 
the awl chuck, place a bit of chewing gum 
in the chuck before they are inserted. 

If saws are changed as soon as dull, there 
will be little or no bur raised on the picture 
surface, thus making it unnecessary to bur- 
nish the edges of the pieces. 

Quantity Production. This is best attained 
through the well-known “strip” method. Cut 
the puzzles one at a time; nothing can be 
gained through stacking, so far as my many 
experiments have indicated. Build a stand 
with a slightly sloping top handy at the 
right of your saw. As the pieces are re- 
moved from the saw table, assemble them 
on the stand top. This method has long 
been kept secret, and its use will not only 
double your output and save much dusty 
labor, but it will produce a clean, un- 
handled, evenly sanded puzzle in a few mo- 
ments’ time, assuming of course, that you 
are making a completely interlocking puzzle. 
No other should be attempted. 

Sanding. When sawed and assembled, as 
described, the complete puzzle should be 
turned face down and cleated rigidly with 
plywood strips of the same thickness. These 
strips are tacked along all four sides to a 
smooth, flat table top or panel. If used for 
no other purpose, two of these cleats should 
be permanently nailed to form a right angle 
at one corner of the board. Countersink all 
brad heads. Use two or three grades of 
abrasive—I prefer emery cloth tacked to 
blocks—and sand and polish in one opera- 
tion. Sand only with the grain. 

Cleaning. Build two frames of % by 1 
in. strips of wood, large enough to accom- 
modate the largest puzzle you expect to make. 
Hinge these frames together at one side and 
fasten insect screening to the facing surfaces 
of the two frames. Open this like a book, 
place the still assembled puzzle between the 
screens, close, and hook tightly. The dust 
may now be jarred from the cuts, or bet- 
ter still, sucked or blown out with a small 
hand vacuum cleaner or compressed air. 

Counting. When the pieces are all well 
cleaned, break the puzzle down and lay 
pieces in piles of two each on a table top. 
Place five piles in a row, horizontally and 
vertically. The (Continued on page 87) 


HAENEL ‘100 SHOT’’ REPEATER 


Latest Model 1933 Haenel 
repeating pistol. Sturdy, 
massive construction, easy . 
cocking lever, 100 shot mag- \ 
azine. Accurate for target. Powerful 
for small game. Blue or Nickel finish, 
shoots B.B. steel shot. Weight 18 oz, 
Price with 500 shots prees—S6.56. 
$2.00 deposit on C. 
FREE Catalog—Colts, S.&W. Rifies, = 


HUDSON Sporting Goods P-52 Warren St., New York 










BEAN’S CANOESHOE 


Made of high grade tan elk leather with double oil 
tanned moccasin sole, rubber heel and Talon Fastener. 
used for many 


It is a combination ‘Slipper Shoe,” 
purposes around camp and 
cottage. Sizes 3 to 12. 
Write for Spring Catalog 

Mfd. by 


L. L. BEAN 


253 Main St. 
Freeport 
Maine 








$2.50 


Postpaid 








Build this Keen Flying 

re PARASOL 

’*’ scale, Span23-*4’’ iver. ‘of 
wei ftg/ibes, Coloved a Orie: 
Kit N-1 (also moper y= 
Glider Materials) and 
: sal No.1.CMN& PH with Heath $ 40 

andmany other drawings, - 

FAMOUS PLANES dealer's or direct, only . 
now available in IF only a copy of CMN & 2) 








Cleveland-Designed (Model-making service in 


fivie Mode Kits. _ ene, magazine form) is desired—send 
Supplies. “—- 


ELAND MODEL & Pate J co 
1866-SF West Oth Street Cleveland, Ohio, U.S. A. 














oS KR wt 


FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 
poe 2 wild and Farm Animals. 222 Wonderful ‘‘True to Life’’ 

Easy and inexpensive to make. I[ gee all necessary 
materiel. Send 5c Stamp for Illustrated Catalogue 


Henry C. Schiercke, Ghent, New York 











Automobile Racing—NEW BOOK! 


Ten Chapters. 137 illustrations, of dirt and champion- 
ship cars and drivers. How to build cars and bodies. 
Converting stock cars to 120 m.p.h. racers. Answers all 
questions on speeding up 
cars ; superchargers, ‘‘revs”’ 
balance, speed, contest 
rules, track records, ete. 
! Postpaid $1.00. €.0.D. 
$1.12. Order NOW. Ray 
F. Kuns, Dept. D, Madi- 
sonville, Cincinnati, Ohio. 




















$/50 Jig Sow 


Plus Adapters and 12 Assorted 
Jewelers’ Blades. Adapters 
enable you to use the finestjew- 
elers’ apne ay ly desioned 





for your treadle jor motor. 
ai construction, 1 ong, 9’’ high 
’ table. Sent postpaid for $1.50: ©, 0. D. $1.75; outside U. S. A. 
§° 85° Booklet *‘Make Your Own Jig —" Pusslee. given with every 
saw. J. & H. Metal Products Co., 490 ul St., Rochester, N. Y. 













1102-2 Etowah Ave. 






SHIP MODEL F 


BUILD THE “REVENGE” 


Accurate, scale fittings, parts, and complete con- 
struction sets for this historic model. List free. 
Complete line of hulls, fittings and sets for U.S.S. 
Texas, as well as Sailing Ships, Yachts, De- 
stroyers, etc. Send 15c fornew illustratedcatalog. 


A. J. FISHER 
Royal Oak, Mich. 











* Three Toys in One! 
eee CHRISTIE 
FLYINGT ANK changes 
into 10” Army Tank or 
24” Wing = Airplane. 
Simple as A.B.C. All 
parts are solid wood, 
finely machined and com- 
pletely ready to assemble 
and paint. Drawings and 
instructions included. 
—_ sfaction guaranteed. 


NOVEL TOY CO. m 
Weighs 5 Ibs. Only 


Box 23, Pitman, N. J. $3.00, postage prepaid. 





(PATENT 
PENDING) 











100% PROFIT Building 


NEW BOAT 20 < Days 


Make 100% Profit oneach 181b, Mead 
AK you easily assembl 
2 days from 2 om, , * 
Rie $11.75 .0. B., Chic: . Can't 
01 ppiest 






SAVE SOc Pin 


this ad to sneney sink. Seaw an ! Fast! Sna 
order for only thing, qhoatt RUSH 10c for *‘sensa- 
boat ¢ atest, and gps Money- 


ti 25 instead of tio 

. 15 — ordering Making P ‘Fi 
Dope af saves aovell’ MELD GLIDERS. i2 s. 
50cI Market, Dept. D-63, Chicago, Il. 
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JIG-SAW SHORT CUTS 
(Continued from page 86) 


square then contains fifty pieces. Minor re- 
pairs may be made during this operation, 
before boxing the puzzles. 

Boxes. Make your own as described else- 
where in this issue or obtain empty card- 
board boxes from any haberdashery. If none 
is available of the proper size, cut down 
larger boxes, reénforce with gummed paper 
tape or paper strips, and cover with col- 
ored paper or wall or shelf paper. All boxes 
should be uniform in style and color scheme. 
Choose a trade name and have neat, color- 
ful labels printed. 

Keep a record card for every puzzle you 
make and list all data such as title, date, 
size, number of pieces, cost, selling price, or 
rental schedule. My own method of renting 
them is to base the weekly charge upon 10 
percent of the retail value of the puzzle. 
Thus, if the puzzle is worth $5, the rental 
with one week’s time limit is 50 cents, and 
the overtime charge is 10 cents. 

Lost Pieces. These are the bane of every 
puzzle owner. Obtain the pieces which sur- 
round the hole and fasten them together in 
the correct position with gummed paper tape 
attached to their bottoms. Lay on a smooth 
surface, and place a sheet of thin, white 
paper over the hole. Rub with a flat, smooth 
piece of lead. This gives an outline of the 
edge of the hole. Prepare a scrap of plywood 
by gluing a piece of good bond paper to 
one side. Attach the pattern to this sur- 
face with rubber cement and saw with a 
slow, accurate cutting saw. Then remove 
the pattern and paint the paper surface to 
match the surrounding area, using water 
colors or oils. After it is thoroughly dry, 


coat the surface thinly with flat varnish. | 


Finally, remember to give Uncle Sam 10 


percent of the selling price of every puzzle. | 





Prizes for Best 
Family Group Photos 


ROM the many excellent fam- 
ily group photographs sub- 
mitted in the fourth of our $100 
photo contests (P. S. M., Feb. 
33, p. 74), the following were 
chosen as the best in respect to 
photographic qualities, general ar- 
rangement, lighting, and natural- 
ness of pose: 
FIRST PRIZE, $50 
L. DeS. Dibert, Philadelphia, Pa. 
SECOND PRIZE, $25 
Moe Simon, Passaic, N. J. 
THIRD PRIZE, $10 
Cable Wagner, Sidney, Ohio 
FOURTH PRIZE, $5 
J. F. Kreps, DeForest, Wisc. 
FIFTH PRIZE, $5 
B. Marion Shields, Danville, Ky. 
SIXTH PRIZE, $5 
Henry N. Ericson, Jamestown, N.Y. 
HONORABLE MENTION—Paul R. 
Bergman, Spokane, Wash.; William 
L. Falk, New York, N. Y.; Anna 
Lee Fortner, Berea, Ky.; A. Lam- 
pariello, Newark, N. J.; Robert T. 
Gidley, Melrose, Mass.; Mrs. W. A. 
Miller, Cadillac. Mich.; Mrs. Violet 
U. Nagamine, lLehaina, Maui, 
Hawaii; Oliver P. Pearson, Phila- 
delphia, Pa.; A. Reimherr, Has- 
brouck Heights, N. J.; Kay Seavey, 
Portland, Ore.; Mrs. H. B. Schell, 
Somerville, N. J.; Jean L. Taylor, 
Chicago, Iil. 
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TWO SUPERIOR JIG SAWS 





© by “Driver” 








ak, 





universal vises which hold all sizes of blades and 


ance ofa “thrifty” investment. A 


appear obsolete by comparison. 


Go to your nearest ‘“DRIVER” store today and see a new 
| Driver Jig Saw in action, or send us the coupon for de- 
| scriptive literature. 
| 


W ALKER-TURNER CO., Inc. 
PLAINFIELD, N. J. 


e e eye 

Sabre Sawing—Sanding—Filing 
Every feature of these superb machines will appeal to the 
man who admires quality tools. The ingenious grooved roller 
guide, the spring hold-down, heavy cast iron tilting table, 
ermit 
operation from the sides as well as the front, the selective 
four speeds, the ability to operate with the arm removed 
thereby obtaining unlimited capacity, and many other ad- 
vantages available only in maces 3 Saws are your assur 

é ki to these features the 
ability to do efficient sabre sawing, filing and sanding with- 
out additional parts (excepting the necessary accessories) 
and you'll realize why these machines represent the ‘great- 
est tool valuesever known and why other jig saws will 


For business or hobby—as 
money-makers or means of 
diversion—these new 
DRIVER Jig Saws are un- 
equalled! Every step in de- 
velopment was taken with 
infinite care—with one ideal 
in mind—to produce a better 
jig saw. Every step in manu- 
facture is made with the 
same exacting diligence—to 
see that ideal realized in the 
finished tool. Call at your 
local DRIVER store 
and inspect the new 
models—there’s no ob- 
ligation. 




















: Please Send Me Details of New a 
s Driver Tools (F4) - 
| N ¢ 
7 AME ceccceccece Prrvrrririittiiiiiti iii é 
; Street.cococe cccccccccccccce eoccvcccccce eccccccccece 4 
: City ..ccccccccccccccceccoscccess State..cccccccccece 4 
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It’s probably the most 


amazing story ever writ- 


ten for Home Owners! 





DO YOU KNOW that 4 inches of “rock 
wool”’ insulation in the hollow walls and 
attic spaces of your home will give you as 
much protection against the weather as 10 
feet of concrete?... 


Read the Johns-Manville Book 


DO YOU KNOW why you are wasting 
from 25 to 40% of your fuel money every 
year?... 

Read the Johns-Manville Book 


DO YOU KNOW why you have cold, 
drafty rooms even when you run the fur- 
nace full blast?... 


Read the Johns-Manville Book 


DO YOU KNOW why your home is so hot 
and stuffy in summer, why some of the bed- 
rooms are really unbearable? ... 


Read the Johns-Manville Book 
DO YOU KNOW how all these troubles 


@ This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 


can be corrected forever—at very little ex- 
pense—with one simple operation that often 
takes only 24 hours? ... 


Read the Johns-Manville Book 


DON’T MISS THIS fascinating story that 
will open your eyes to amazing new possi- 
bilities of comfort and economy. The book 
is absolutely free. Just fill in and mail the 
coupon today. 






































































































ecrets of Succes. 


ORIES THAT WILL HELP YOU GET AHE 











atHOME 


to make 


GOOD MONEY: RADIO 


i Train You Quickly in Spare Time 
for Jobs Paying $35 to$60aWeek 


LEARN 





Get away from disagreeable jobs 

Made with no future. Get into Radio 
$10,000 and make real money. Act today 
more to get ahead; mail coupon for my 

in R di free 64-page book that tells how 
adio you can train at home in your 

, A L. Osgoo d, spare time to be a Radio Expert, 
about my Course that has doubled 


St. Cloud Ave, 


W .Orang and tripled the pay of many. 








Turn Your Spare Time 
Into Money 


Send for my book now. It tells you 
how many of my students make 


$6,000 
in 2 Years 


W. Spartivent, 
93 Broadway 










$5, $10, $15extraper week inspare 

Newark, N. J. time, soon after they enroll. lgive 
you the same plans and ideas that 

have made extra money for hun- 

$500 dreds. I give you a money-back 
agreement. My 50-50 method of 

a Year in training, half from lessons, half 
a Time with apparatus | supply, makes 
learning fascinating, practical. 

af H. Faw cett, Mail! the coupon now. Learn today 
ough Road. of the great opportunities ahead 
Ladner, B.C for good pay and success in Radio. 


Canada 


Mail this for Book of Facts 


. E. Smith, President, National Radio Institute, 
pt. TES. Washington, D. C. 


Send me your free book. | understand this does not obligate me. 





| (Please print plainly 


| Pond vccccaccccvccdceccsesssesecensetenssosecceasdtes ASC....0000 | 
I BOGTORS 200000000000 poecedcccccococccasocccccoecosesccoses coocnceeeese ! 
CHEW nc ccccccccccccccccccccscccccccccscsescccers State...... 





“CHEMISTRY 








courses prepared by some of the 
best-known chemists in this 
country, including 
ALLEN Rocers, BS. 
M.S., Ph.D.—Head of 
Department of In- 
dustrial Chemist 
Pratt Institute; 
M. Torman, Ph.D., 
Vice- president. 
United Chemicai 
and Organic Prod- 
ucts Co.; BRADLEY 
STouGHTON, B.S.— 
Head of the De- 
partment of Metallurgy Lehigh University, and 
OwEN SHINN, Ph.D.— Professor of Applied 
Chemistry, University of Pennsylvania. 

Mail Coupon for Free Booklet 





INTERNATIONAL SCHOOL OF 


CHEMISTRY 


Division of the 
International Correspondence Schools 
Box 7648-G, Scranton, Penna. 
Without cost or obligation, please send me full 

details of your home-study course in 
( Analytical Chemistry C) industrial Chemistry 
CL) Chemical Engineering (j Short Chemistry Course 

(C Pharmacy 


Name 
Address 



















A fitting reminder of graduation 
day and a constant help for years 
to come. 


WEBSTER’S 
COLLEGIATE 


A wealth of constantly needed infor- 
mation instantly available. The best 
abridged dictionary. 106,000 entries, 
hundreds of new words, 1,268 pages, 
1,700 illustrations. New Low Prices. 
Thin-Paper Edition: Cloth, $3.50; 
Fabrikoid, $5.00; Leather, $7.00; 
Limp Pigskin, $7.50. At your 
bookseller’s or from the publish- 
ers. Free specimen pages on re- 
uest. 
1G. & C. MERRIAM CO. 
275 Broadway 
Springfield, Mass. 


Complete, practical home-study | 








COMMERCIAL ARTIST NOW | 
GLAD HE WAS “FIRED” 


‘INCE every 
story of suc- 
cess reads like a 
fairy tale these | 
days, I’d better be- | 
gin in the accus- 
tomed manner. 
Once upon a time 
I was a commer- 
cial artist. I 
worked for a large 
concern, and was 
one of twelve thousand employees. The 
work was routine, and advancement pure- 
ly a matter of seniority—but, at least, the 
position was secure. 

That was—until October, 1929. Then 
came the crash, and with it, the order to 
cut expenses. 1300 employees were 
weighed in the balance and found un- 
wanted. There followed six months of 
pavement pounding, finally ending in my 
signing up as a deck-hand on a red and 
rusty lake freighter. It was a job, and I 
stuck it out until lake navigation closed 
down the following winter. Then the out- 
look became gloomier than ever. 

In February I was visiting a neighbor. 
His wife happened to say she wanted a 
silhouette of their young daughter. More 
for amusement than anything else, I drew 
a rough sketch on an old letter. They 
seemed delighted. I took it home and fin- 
ished the job on Strathmore paper. They 
ordered three copies. The news spread, | 
and soon others requested sittings. That 
was the turn of the tide. 

I spent hours in the Public Library, 
reading books on silhouette drawing, ap- 
preciation and collecting. I studied the 
handiwork of long dead artists; called at 
every home where I even suspected they 
had portrait silhouettes. Then I put my 
heart and soul into the task of producing 
better and more life-like silhouettes than | 
had ever been made before. People were 
pleased—my business showed that. 

I packed a suitcase and set out on the 
road. Establishing myself in a store, I 
called personally on every family in the 
community, showed my wares and invited 
them to the store for sittings. The price 
was one dollar a head. They came. The 
average daily run was six sittings. On one 
never-to-be-forgotten day in Iowa, sixty- 
one people were drawn. The store had to 
be kept open till eleven at night to accom- 
modate the crowd! 





EOPLE wanted frames for their sil- 

houettes. Most of those on the market 
were abominable, and the good ones were 
prohibitive in price. I felt certain I could 
produce an attractive oval frame to sell 
for one dollar. 

Returning from the road, I sent to va- 
rious firms (Continued on page 89) 








ELECTRICAL 
ENGINEERING 


Complete Course in One Year 
A CONCISE, comprehensive course in Elec- 
trical Engineering to prepare ambitious 
young men of limited time for new oppor- 
tunities in the electrical field. 40 years’ ex- 
perience assures you maximum training in 
minimum time. 


Theory and Practice Combined 
Theory and practice are closely interwoven 
in classroom and laboratory. Mathematics, 
Engineering Drawing and Intensive Sho 
Work. Students construct motors, install 
wiring and test electrical machinery. Fire- 
proof dormitories, dining hall, laboratories 
and shops, 

Prepare Now 
Bliss men hold responsible technical and exe 
ecutive positions. Catalog on request. 


vi BLISS tSCHOOL 


\ 5 Takoma Ave., Washington, D.C. 











LEARN AUTOS 


IN LOS ANGELES 


ALSU DIESEL ENGINES 
Practical shop training in largest Trade School in West. Finest equip- 
ment—late model autos to work on. Individual instruction in pens 
branch of auto work. Previous education unnecessary. Men of all 
enroll. Operate your own repair shop. Our graduates qualify 
good jobs. Free employment service. Lifetime scholarship. 

EARN ROOM AND BOAR 
If you are short of money, write and explain your problem. We have 
helped majority of our students to get a job to earn living while learn- 
ing. For limited time we will allow coach railroad fare to Los Angeles 
S. 28,000 Graduates. Founded 28 years 





fromyourhomeanywherein U.§ 


SEND FOR FREE ILLUSTRATED BOOK 
Book tells how you can become trained at lowest cost. It gives full 
details about the complete course of training offered by this million- 
dollar ar institution. EERE A 
NATIONAL AUTOMOTIVE SCHOOL 
l Dept. PSA-6, 4006 S. Figueroa St., Los Angeles, Calif. 
P * ase send me your new enlarged Free Book and all details l 













| about R. R. fare offer and Jobs. | 

| NAME....... ‘ pe ecaccutnivatiacand “rae 
| STREET .... ... : aie oaaveassuceceee 

CITY .... STATE ! 

ae ae ene ae ee > a a a ee a oe ee ee oe ee oe od 
BEA RAILWAY 

TRAFFIC. INSPECTOR 





Both Bus and Railway—Steady Pay 
GOOD PAY for active men—19 to 55—trained 
as Bus and Patheny Passenger Traffic Inspec- 
tors. Healthful, outdoors—travel orremainnear 

ome. After completing a few weeks of home 
study, we'll place you in a position, (or refund 
money), paying up to $140 per month, plus ex- 
penses, to start. Splendid o; opportunities s—learn 
the facts by tera foe FREE BOOKLET at 
once. Costs little— 

Stgngerd Sustnece Trainin , natituts 
Div. 306 N.Y. 





Success FOR YOU in 


PHOTOGRAPHY 


Thousands of money-making opportunities 
await trained photographers everywhere. Fas- 
cinating work. FREE BOOK tells how 
you can quickly qualify at home or in our 
studios as : ; 

C) Motion Picture Cameraman and Projectionist 

(] Commercial, News, Portrait Photographer 
State which interests you—WRITE TODAY 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 Ww. 33 (Dept. 5) New York, N. Y. 














STUDY AT HOME 


Legally trained men win high 
positions and big success in busi- 
ness and public life. Be independ- 
ent.Greater opportunities now than 
ever before. corporations are 
headedbymenwithiegaltraining. 
$5,000 to $10,000 Annually 
Weguideyoustep by step. You can train at home dur- 
ane time, Degree of LL. B. conferred. Success- 
in every section of the United States. 
We roy all a material, including fourteen. venpe Law rary 
Low cost, terms. Get our valuable 64 w Guide’’ and 
“Bvidence™ bo books FREE. Send for them N 
LaSalle Extension University, Dept. 683-L Chicago 
The Worid’s Largest Business Training Institution 
























ENGINEERIAG 
andARCHITECTURE 


intensive, Practical, Technical Courses, in Biectrignt 
Mechanical, Structural Nee OY Engineering. De- 
in 2 yrs. Diploma in 1 Short courses in Elec i 










fy, Po Power Plant, "Electric "Refrigeration, Radio, Tele- 
vision, Drafting Time and 
Money Saved * Low tuition. Extensive modern equip- 


ment. Part-time work nag ‘aining. a experience 
producing INLAY. men rite for cata! 


Y ENGINEERING COLLEGE 
1003 mae Ave. Kansas City, Mo. 


POPULAR SCIENCE MONTHLY 
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EARN GOOD MONEY 


ee . 


Easy and interesting work. 
Tremendousdemand formen 
and repair tennis 
e TEACH you how 
to Do restringing, and equip 
yous for it. t. Westiow youhow 
to GET the business! String 
our friends’ rackets start with. String 
Al Deore. ake $7.80! You 
can it! now -- it is not a 
bit too ear! tage et Reptcion oe, business! 
Writefor 24-P. “Earn, © 
ing Money Beringing cnnis y = 








Thompson Manufacturing Co. 

Manufacturers of TOMGUT *‘Court- 
Tested’*® Tennis Strings 

4529 PackersAv. U.S.Yards Chicago, Ill. 


LANGUAGES PAY 















To the man who s 
Spanish, German or 


Learn to s 


aks another language—French, 
talian come unusual opportunities. 


eak, read and write correctly any one of 18 
languages by world’s easiest, quickest method 


At Home in 3 months 


Endorsed by leading educators. Used by over a million students. 
Send for FREE book now. 
LINGUAPHONE INSTITUTE 
8 East 43rd Street New York City 
Telephone: MUrray Hill 2-3072 


EARN MONEY 


AT HOME 


YOU can make $15 to $50 weekly in spare 
or full time at home coloring photographs. 
meeded. No canvassing. We 








No experience need 
instruct you by our new simple Photo-Color 


process and supply you with work. Write 

for particulars and Free Book to-day. 

The IRVING-VANCE COMPANY Ltd. 
315 Hart Building, Toronto, Can. 


TRI-STATE COLLEGE 


DEGREE IN 2 YEARS 






















B.S. Degree in Civil, Elec- 
trical, Mechanical, Chemical, 
Aeronautical Engineering in 
2 years. Those who lack high 
school may make up work. 
Living costs, tuition low. 
Students from all over the 
50th world. Write for catalog. 


Year 563 College Ave., Angola, Ind. 


pe YOUR WAY 
72 SUC s. 


DON’T COPY - ce TO ORIGINATE! 


RAYE BURNS will teach you HOW to cr. . 
ORIGINAL CARTOONS at home = tt... => 
Send name and address for free oy Only. --- 








Scheel of 
Engineering 


¢ 





SELL! Course has 26 lessons and 600 


RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohio 


High School Course 
in 2 Years this simplified High 


inside of two years. Meets all requirements for en- 
trance to college and the leading professions. This 
and thirty-six other practical courses are described in our 
Free Bulletin. Send for it TODAY. 


AMERICAN SCHOOL 
Dept.HA-48 Drexel Av. &68th St.© A.S. 1923CHICAGO 


CIVIL SERVICE 


VALUABLE INFORMATION FREE 
Columbian Correspondence College 
Washington, D. C. 





You can complete 






























THIS BOOK 


EARN 


UP TO $25 A 
WEEK, OR MORE 


Grow Mushrooms in your 
cellar or shed. Big de- 
mand. Experience un- 
necessary—we tell you 
how. Illustrated book free. 
Start NOW—write today. 


rain 
|| American Mushroom\ %&;" 
e weg aus tries, y Ltd... 













Always mention PoPpuULAR SCIENCE 
MONTHLY when answering adver- 








Secrets of Success 


COMMERCIAL ARTIST NOW 
GLAD HE WAS “FIRED” 


(Continued from page 88) 


advertising in PopULAR SCIENCE for price 
lists on woodworking machinery. Risking 
every cent I had, I ordered a direct drive 
shaper, jig-saw and circular saw. One 
month later my tiny shop was in produc- 
tion, turning out beautiful ovals of walnut, 
maple and mahogany. I made a profit at 
a dollar a sale. 

The humble start of drawing a picture 
to please a friend has, in two years, grown 
to be a most interesting and useful occu- 
pation. I am happier today, controlling 
my own destiny, than ever before. Go 
back to the old grind?—Not on your life 
—even if it were possible—A. M., Chi- 
cago, Ill. 


THIS FARMER IS MAKING 
MONEY IN HARD TIMES 


HERE is a story 
of success 
which does not 
conform entirely 
to the rules under 
which this depart- 
ment is run. The 
success of the man 
who tells the story 
did not come about 
through education 
or particular fit- 
ness for the job. 
Still, there are two good reasons for print- 
ing it. One—the amount of hard work and 
application represented in the success, and 
two, the fact that a farmer, with enough 
foresight, can make money, even in these 
days in which the farmer, as we know, is 
hardest hit of all. 

I own and operate, with my son, an 
average sized farm, near Tiffin, Iowa. No- 
body has been hit harder than the Iowa 
farmer. When produce prices began to 
fall below a certain point, and our fixed 
expenses, such as mortgages and taxes, 
remained practically the same, we saw 
that it would be necessary for us to change 
our farming and marketing methods. 
Otherwise, we might just as well not have 
the farm. 

Not only were grain prices becoming 
ruinous, but also the land was run down 
and needed a rest. Even in a normal 
market, we couldn’t have produced enough 
to make a go of it. Under these condi- 
tions, live stock was an unjustifiable ex- 
pense. So we decided to butcher our hogs 
and beef. We live about ten miles from a 
good market, and the roads between aren’t 
bad. Take our beheaded beef to that 
market, we thought, and it will be more 
profitable than feeding it as live stock. 

Neither one of us were butchers and we 
realized there (Continued on page 90) 













flier 


Wovutp you take the same course again? Would you 
make the same mistakes, face the same cycle of labor, 
endure the same disappointments? 

“Not if I could help it!’ you say. 

Of course you ‘can’t live your life over — but you 
can help it now! 

It is not years that fix your destiny, though youth 
is an asset. What you become — beginning today — 
depends upon your ability, your determination and — 
your training! 

Many men, in all lines of work, capable and de- 
termined — have acquired the training they needed 
by spare-time study of International Correspondence 
Schools Courses. They recognized the truth, that 


















































lack of training was a serious handicap — and resolved 
to get training. The same path is open to you. This 
coupon is a trail-blazer. 


Mail it today! 


INTERNATIONAL CORRESPONDENCE 


“The Universal University” Box 7647-G, yy Penna. 
Without cost or obligation, please send me a copy of 
your booklet, “‘Who Wins and Why,” and full articular 
about the subject before which I have marked 
TECHNICAL AND INDUSTRIAL COURSES 
O Architect O Bridge Engineer 
O Architectural Draftsman 0) Automobile Work 
O Building Estimating 
0 Wood Millworking 
O Concrete Builder 
O Contractor and Builder 
OD Structural Draftsman 
O Structural Engineer 
O Electrical Engineer O Refrigeration 
D Electric Wiring OR. R. Locomotives 
0 Electric Lighting O Air Brakes 
0 Welding, Electric and Gas [) Train Operation 
0 Telegraph Engineer OR. R. Section Foreman 
0 Telephone Work OR. R. Bridge and Building 
O Mechanical Engineer Foreman 
0 Mechanical Draftsman 0 Chemistry 0 Pharmacy 
0) Patternmaker 1) Machinist © Coal Mining Engineer 
O Reading Shop Blueprints O Navigation 
0) Civil Engineer O) Agriculture 
O Highway Engineering 0 Textile Overseer or Supt. 
0 Surveying and Mapping 0 Cotton Manufacturing 
0 Gas Engines 0 Toolmaker © Woolen Manufacturing 
0 Diesel Engines () Fruit Growing O Radio 
0 Aviation Engines 0 Poultry Farming 
BUSINESS TRAINING COURSES 
0 Business Management 0 Advertising 
0 Industrial Management ( Business Correspondence 
0 Personnel Manazement 0 Lettering Show Cards 
O Traffic Management 0) Stenography and Typing 
0 Cost Accountant 0 Commerci 
0) Accountancy O English OD Signs 
and C.P.A. Coaching 0 Civil Service 
O Railway Mail Clerk 
O Mail Carrier 


0D Bookkeeping 
0 Secretarial Work 
OD Spanish O French O Grade School Subjects 

0 High School Subjects 

O Illustrating O) Cartooning 


SCHOOLS 






O Plumbing UO Steam Fitting 
O Heating D Ventilation 
O Sanitary Engineer 
O Sheet Metal Worker 

Steam Engineer 
O Marine Engineer 


0 Salesmanship 
0) Wallpaper Decorating 
Salesmanship 


0) Lumber Dealer 


City... 


Occupation . 
If you reside in Canada, “send. this ‘coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 














tisements in this magazine. 


JUNE, 1933 


Li weeny Graduates 
(set ine Best <se/ ; 
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Read quotation from letter to the right 
... one of many cy that Lincoln 
trained men have won ig success in 
aviation. You can be one of these big 
salaried pilots or mechanics. The famous “ 
training of this World’s Best Known 
School will prepare YOU for the big pay 
jobs. Government Approved School, in- 
ternationally known. Unexcelled equip- 





. Since I com- 

pleted my trainingat 
¢ Lincoln School I 
have been employed 
continuously as pi- 
ment, including blind flying by instru- lot. My «. is 


$400 a month. Lin- 
colntrained pilotsare 
preferred because of 
the character of the 


ment, and training that wins quick 
advancement. 

Now is the time to get ready for the big pay 
jobs aviation will offer properly trained te 
and mechanics. Exceptional opportunities in training they re- 
Central and South Am erica ap weil as inthe ceive,’’—C. L. Cur- 
U.8. Aviation courses taught in Tither Kmalion rier. 
or Spanish. Write for complete information. 

State your age. 
LINCOLN AIRPLANE & FLYING Senos. 
210C AIRCRAFT BLDG. LINC , NEBR. 
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MAKE REAL MONEY 


IN YOUR BACKYARD! 


you can increase your income and 
decrease your household expenses, by raising poultry. All 


IN SMALL SPACE, 


sands of people are helping meet 
interesting 


over the country thou 
modern income problems by this profitable, 





business. No previous experience required. A few minutes 
night and morning—that’s all the work necessary. The 
International Correspondence Schools Poultry Farming 
Course will successfully establish you in this business on 
a step-by-step basis. It will teach you the secrets of 
deriving a steady income from your own backyard. Send 
,the coupon for free booklet. 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7649-G, Scranton, Penna. 
Without cost or obligation, please send me com- 
plete inform ation on— 


C) Poultry Farming 
© Agriculture 


Cj Fruit Growing 
LD Refrigeration 


Name sincnccnapnhdshiendiandinaisttiinds saint behadndasaiinekieninansiadietin 


Address 














IN LOS ANGELES 


LEARN 
adio-lelevision 


eH — oC Pict has URE one of the world’s leading indus- 
free. Talking pictures have brought new life and opportunity to the 
vies. Now, heey isionis here withapromise of growth andactivity so 

pam ak estimated. Come to Los Angeles andl earn these fasci- 
nating Trades. Times are getting better. The worst of the depression 
is over. Thousands of new jobs call for trained men, National Gra 
uates in demanc 
Special New Course-Radio Broadcast Technician 
Given to students who enrollimmediately. Webroadcast over our own 
station. You learn to operate all kinds of latest equipment. 

Room and Bo 
75% of our students are earning their living expenses while attending 
school now. We help you get a job. If you are short of money, write 
and qzotain 3 your Secerom, \ Led also allow your Coach Railroad Fare to 
Los Ane jotes Send for Free Book 

—_ —_—- — 
[ NATIONAL | RADIO ry ELECTRICAL SCHOOL, 
| Dept. PSR-G, 4006 gueroa St., Los Angeles, Calif. 
Please send me your big Free Book on Television, Talking Pictures, ] 


Radio and Electricity. Also details of R. R. fare offer. | 
BD sc cvccccccccccsccsescscosecescesesecscocecesesesccosssccesecocooscs 
NI cc ncncccnccccccnccscsacesedsccecceccccnceccssccascoteseseseccsess l 


+ Cry .. 














A FREE BOOK 


Develop your personal, creative power! Awaken 
the silent sleeping forces in your own conscious- 
ness. Become Master of your own life. Push aside 
all obstacles with a new energy you have over- 
looked. The ROSICRUCIANS know how, and will 
help you apply the greatest of all powers in man's 
control. Create health and abundance for yourself. 
Write for FREE book, “The Wisdom of the Sages”. It 
tells how you may receive these teachings for study and 
use. It means the dawn of a new day for you. Address, 
Seribe F.N. W. 


ROSICRUCIAN BROTHERHOOD 
San Jose {AMORC) California 



































$465 


Same Quality String . 
Asin Expensive Racquets Outfit Complete with 
string, tools and directions 

Easy to restring racquets—better than new. Saves real money. 
Send for this professional outfit today. Good profits made re- 
stringin, oy mage rocquets, 37 ft. string. Colors Purple, 
Green, Red or White, with length of contrasting color in silk 
cord trim, awis, llustrated easy directions. Money back 


arant 
Make Send check or Money Order $1.65 which 
money & iacindes Postage and Insurance. Sent 
To if desired. 


oO. 
PRO TENNIS ! STRING seo. Dept. C-3. Harmon, N.Y. 


New York 


Eleetrieal 


Ask for free bookle S@ehool 
40 West 17th St., N. Y. C. 








Established 
1902 














Make Money in Spare Time 


Be a representative of Popular Science Monthly. 
Taking subscriptions at the new low price is easy. An 
you_can_ make good money at it. Write for particulars 








to Popular Science Monthly, Circulation Manager, 381 


Secrets of Success 


THIS FARMER IS MAKING 
MONEY IN HARD TIMES 


(Continued from page 89) 


would be much to learn. We wrote to the 
Department of Agriculture, at Washing- 
ton, and to the State College. In reply, 
we received a number of booklets on 
butchering and curing meats. After weeks 
of reading and study, we were ready for 
our first experiment—pork. We found 
that handling and selling one hog took 
exactly one week. This didn’t seem very 
fast for the amount of work put into the 
job. But we were very careful about be- 
ing clean, and our trade increased slowly. 
Sausage was our specialty, and the restau- 
rants in town began buying it in increas- 
ing quantities. 

This year we began to sell some beef, 
and found it offered a great deal more 
work than selling pork. There was much 
more of it to dispose of in small amounts. 
Our meat was tender and fresh, and we 
handled and wrapped it with every pre- 
caution. Now we have a fair trade among 
eating houses and tea rooms. We have 
just finished our last butchering job this 
week, as it will soon be warm weather, 
and we intend to raise potatoes and other 
truck to sell this Spring and Summer to 
our same trade. This will assure us of a 
reasonable amount of business. 

It means, as you can see, a great deal 
of work. Its reward is in keeping us going 
till prices start to rise. We don’t call it 
financial success, but it has been the 
means of securing for us a small and fairly 
steady income, where before we had the 
prospect of looking forward to nothing 
at all—J. I. E., Tiffin, Iowa. 


Cash Prizes 


opus department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 





Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author’s success, or that of 
some one known to the author, has been 
gained by some method of educational 
guidance, fitness for the job, or appli- 
cation to the work will be considered. 
We are not looking for the “get-rich- 
quick” type of story. 


Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 


Measure your profits with 


FLEXIBLE STEEL RULES 


Exactly like $2.50 Retailer. 39 inch, 
$1.30 Doz.—sample 15c; 78 inch $1.95 
Doz.—sample 25¢; 78 inch automatic (as illus- 
trated) $2.80 Doz.—sample 35e. Samples of 6 
styles, $2.25—ORDER TODAY. 
A. H. THEUER CO. 
33 Union Square, N. Y. 








Dept. F10. 
















HG is the name of a book by 
coesful al play wright—<(Author of Flight, 
etc.)—a amous Director sent 
you FREE for the asking. It tells how pro- 
ducers are eer for short stories, new 
ideas, plots, etc.,which perhaps you can — 
—and we can help you shape and sel. One of our 
writers (V. M.) received $3,000 ade 6 salesin 
1 da: recently, New York best Ne ie pemand active 
now! Try your hand! Send name for 


DANIEL O'MALLEY Co., Inc. 


Suite 51-D 20 West 60th Street, New York City 





52 EARN $60 


a MONTH at HOME! 


— **Yes, you can easily earn up 
to $3 an hour at home string- 
ing tennis rackets! He. ex a 


ence needed 

TO EARN inafewminutes.|’ ve already helped many 
fellows make $20 to gee and MORE per month. 

-] job pays 200% PROFIT. Think of it! Go into. want 
nership with Ded ora friend... your home is 
office! Grab this great opportunity, lan Low 
make $300 to $5 000 a) this sensor. x. QbICK =F 
for FREE details!’’ .B 09 We Mad- 
ison, Dept. A136, CHICAGO, ILLINOIS 









in10 Weeks Weeks 


“pay T Y TUITION 
AFTER GRADUATION- 
YOUR GREATEST OPPORTUNITY! 


Prepare forjobsin Service Work, Broadcasting, 
Talking Pictures, Television, Wireless Ss, 
weeks of practical shop work in the patton CO NE 
Radio Shops. Pay for your training after yougraduate. 
Free  Beagioyment & Service. Write today for our Big Free 
eVI810' 


Radio Book. 
RADIO = COYNE stggracan SCHOOL 
S00 S. Paulina Dept. 63-4 Chicago, Ilinois 




















Hotels call for trained men. Good pay, fascinating 
work, unlimited opportunities for advancement. Qual- 
ify at home, in spare time. Previous 
experience unnecessary. Placement Serv- 
ice FREE of extra charge. FREE book 
gives details. 

LEWIS HOTEL TRAINING SCHOOLS 
Room GH-2790 i 





























Make money taking pictures. Prepare bag during 
spare time. Also earn while you learn. io experience 
necessary. New easy method. Nothing else like it. 
Send at once for free " = jgpeamenas in Modern 
Photography. and full schoot or Pt 

RICA F PHOTOGRAPHY 
Chicago, U.S.A. 


AME! 
Dept. 136-A, 3601 Michigan Ave 











CHEMISTS 


OUR NEW CATALOG 
listing 8,000 chemicals, drugs, flavors, ete., 
1,500 Scientific books, and 800 Illustrations 
y of apparatus sent for 50c. Bargain list 10c. 
Glass Still as illus. Cap. 1 Qt., $8.00. 
LABORATORY MATERIALS CO. 


641 East 71st St., Chicago, Illinois 











IT’S EASY TO MAKE 
BIG SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to 
$15.00 a week in your spare time by taking orders 
for POPULAR ScIENCE MONTHLY from your 
friends. No selling required. Turn extra hours 
into extra dollars. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 

















The Vest Pocket Cushing 


An A. B. C. Guide to Parliamentary Law based 
on the highest authorities and adapted to general 
a model ae and toasts for 
all occasions. 128 pages, size 24%2x4% inches, 
leatherette <apanuvnedecasteaamsinenaaiaieds Price $1.00 


Popular Science Monthly 
381 4th Ave., New York City 
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ERE is a bird house that birds like. Dur- 

ing its first season, two sets of bluebirds 
were hatched in the original house shown in 
the photograph. 

The only piece of lumber required is a 5-ft. 
length of one-by-four. Everything else can 
be picked up. The thatching for the roof and 
the strips of bark which are used to finish the 
sides may be gathered along almost any road- 
side woods or stream. Broomsticks are easy 
to obtain, and any hardware store has empty 
nail kegs. An empty fruit box from the corner 
grocery, a short length of old clothesline, and 
a 2-ft. strip of roofing paper (ready roofing) 
complete the bill of materials. Scraps of sheet 
metal or thin strips of wood that will bend 
readily (such as fruit box sides) might be 
substituted for the roofing paper if the latter 
is not readily available. 

Dried cat-tail leaves make good thatching 
(rye straw is the old-time favorite), but 
gather plenty of them as they shrink in dry- 
ing. Hickory bark is excellent for the sides, 
but any durable bark will do. Although add- 
ing to the attractiveness, the bark and thatch- 
ing are used also to protect the interior from 
extremes of temperature. 

This bird house is of the hanging type, 














which is preferred by many birds because it 
offers security from cats and other natural 
enemies. It is made in two sections to facili- 
tate cleaning at the end of the nesting season. 

For the lower portion, cut a nail keg in 
half. At the center of the bottom bore a 1-in. 
hole to receive the end of the broomstick. 
Also bore a dozen or so %-in. holes in the 
bottom for ventilation and drainage. Now 
tack strips of bark to the outside, allowing 
the rough and jagged ends to extend several 
inches below the bottom as shown. 

For bluebirds, bore three 114-in. holes in 
the sides, locating them 4% in. from the 
bottom of the keg—one each facing east, 
west, and south. More than one pair of blue- 
birds may not be expected to occupy a house 













SECTION BOTTOM 


PLAN” 


How the bird house is constructed. It can be 
opened for cleaning by taking out the wedge 
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at the same time, but each pair will raise two 
successive broods in the same house if fresh 
nesting compartments are available. The 
three nesting compartments are equally di- 
vided, as shown in the plan view, by means 
of partitions made from fruit box sides. 
Now for the upper section: The fixed lid, 
as shown in the sectional drawing, is a disk 
sawed from an end of the fruit box so that 
it fits the inside of the keg loosely. Bore the 
lid to correspond with the holes in the bottom 


THATCHED ROOF COVERS BIRD HOUSE 
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This well-insulated, attractive, but inexpen- 
sive bird house was designed by an architect 


of the keg. To the lid nail rafters made from 
the 1 by 4 in. lumber; the rafters, in turn, 
are nailed to the broomstick, which should 
be about 3 ft. long. The rafters are cut ona 
bevel to fit against it as shown, and at the 
foot they are cut horizontally to fit snug 
against the lid. 

Fasten the rcofing paper to the rafters to 
form a cone-shaped foundation for the thatch- 
ing. Apply the thatching so that it will be 1 
in. or more in thickness, and hold it in place 
by wrapping it with the clothesline. If neces- 
sary, the rope may be prevented from shift- 
ing by tacking it to the rafters through the 
thatch and paper roofing. Bore a small hole 
near the top of the broomstick to receive a 
copper wire loop for affixing the hanger rope. 

Finally, assemble the two portions by means 
of a wedge-shaped pin passing through a slot 
cut near the lower end of the broomstick. 
The slot may be easily made by boring two 
\4-in. holes 114 in. apart and, with knife or 
chisel, removing the wood between them. 

If it is desired to attract wrens instead of 
bluebirds, make the entrance holes only 7% in. 
in diameter. And, if desired, provide more 
compartments by fitting in another floor, 
thus making a two-story house. In the latter 
case, use about two thirds of a keg instead of 
one half -—JAmes THOMAs. 


ADAPTER MAKES FUNNEL 
FIT BOTTLE BETTER 


SOMETIMES it is 
necessary to fill a 
bottle by means of 
a funnel that is too 
small for the neck. 
This can be reme- 
died by bending a 
piece of stiff wire to 
the shape shown and 
sliding it on the 
spout of the funnel. 
It holds the funnel 
in an upright posi- 
tion even though the neck of the bottle is 
much larger than the spout. At the same time, 
it lets the air escape from the bottle, and this 
would not be the case if the funnel were al- 
lowed to slide into the bottle as far as it 
would go.—HEnryY J. FRANCEFORT. 


WIRE 
FUNNEL 
ADAPTER 
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»«.to make me prove my claims! 


Come on...let’s go... give me 
a chance to prove that I can do for YOU 
what I have done for thousands of others! 
You risk nothing ...I risk ALL... in- 
cluding my reputation... but I know 
what I can do...I challenge you to let me 
prove it!... Read my guarantee carefully. 


»| Guarantee to Add.... 


INCHES INCHES 
TO YOUR TO YOUR 
CHEST « + BICEPS 


or it won’t cost you one cent”’--GEORGEF. JOWETT 


I want to tell you fellows ...there’s something 
about this “strong man’s business” that gets you... 
thrills you! You'll get a great kick out of it... you'll 
fairly see your muscles |grow ... and in no time at 
all, you will be doing the one-arm press with a 150 
pound weight! A muscular giant! 

Those skinny fellows that are discouraged are 
the men I want to work with. I'll build a strong 
man’s body for them and do it quickly. And I don’t 
mean cream- puff muscles either . .. you will get 
real, genuine, invincible muscles that will make your 
men friends respect you and women admire you! 

Try one of my test courses NOW ... prove to 
yourself that you, too, can get a sixteen inch bicep! 


Send for “Moulding a Mighty Arm” 
A Complete Course for ONLY 25c. 


It will be a revelation to you. You can’t make a mistake. 
The guaranty of the strongest armed man in the world 
stands behind this course. I give you all the secrets of 
strength illustrated and - ained as you like them. You, 
too, can get an unbreakable grip of steel and a Herculean 
arm. Mail your order now while you can still get this course 
at my introductory price of only 25c. 








I will not limit you to the arm. I can develop any part or 
all of your body. Try any one of my test courses listed below 
at 25c. Or, try all six of them for only $1.00. 

Rush the Coupon TODAY! 

Mail your order now and I will include a ~ 

FREE COPY of ‘““NERVES OF STEEL, 

MUSCLES LIKE IRON.’’ It is a price- 

less book to the strength fan and muscle 

builder. Full of pictures of marvelous d 
bodied men who tell you decisively how 

you can build symmetry and strength the eT inl 
equal of theirs. Reach Out--Grasp This MAGNE: he 
Special Offer! 











TH PH ‘ 
$ STRO 

JOWETT INSTITUTE 
OF PHYSICAL CULTURE 


Dept. 29Tb 422 Poplar St. 
Scranton, Pa. 

















George F. Jowett: Your proposi- 
tion looks g to me. Send. by 
return mail, prepaid, the courses 
checked below for which I am en- 
closing. 


O Moulding a Mighty Arm, 25c 

OO Moulding a Mighty Back, 25¢ 
O) Moulding a Mighty Grip, 25¢ 

0) Moulding a Mighty Chest, 25¢ 
(0 Moulding Mighty Legs, 25¢ 

00 Strong Man Stunt Made Easy25e 











“Nerves of Steel, 
Muscles Like tron’’ 





SENT FREE! ©) All 6 Books for $1.00. 
Name Age 
Address 
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Make MONEY 


fo” PATENT o IDEA 
My New Book Tells How 


My 16-page booklet tells how I can get your 
invention before 2000 executives—all prospec- 
tive purchasers! No need of patent or copyright 
before using my service. My plan guar you. 





Save time and dollars. Know 
within a few days the real value 
of your idea. 


SEND FOR BOOKLET 
Don’t send plans or drawings. 
Merely fill out and mail coupon for 
beoklet and registration blanks free. 













John W. Hunt, Pres., John W. Hunt Co. 
515 W. Washington Blvd., Los Angeles, Calif. 
Without obligation please send me full details about your new 
idea marketing and protective service. 
SS —_—_ iellU 


CITY and STATE_____ ____ Dept. A-6 













New Motor-Driven 


Woodworking Tools | 


New 1933 line of ‘“‘Delta’’ Quality : © 
| 


Tools includes improved mo- 
tor-driven Jointers, ox 
Band Saws, Circular 
Saws, Lathes, Drill Press, 
Moulding Cutters, Scroll 
Saws, and Boring, Rout- 
ing, Mortising, Sanding — = papi d | 
Attachments, and com- . 
plete line of accessories — 
all at new low price levels. 


Send TODAY for 
EREE yon FR E E 
-page ata ’ 
and details of 10. Catalog Gm 
Day Trial Offer and Easy Payment Plans, No obligations. 
DELTA SPECIALTY COMPANY, (Division of Deita Mfg. Co.) 
Dept. 8633 3775 No. Holton St., Milwaukee, Wis. 














See Delta Tools in the Electrical Group 
at the Century of Progress—Chicago 

















Write for Free Book, HOW TO OBTAIN A PAT- 
ENT and RECORD OF INVENTION—or send 
drawing or model for examination. 


MILLER & MILLER 


REGISTERED PATENT ATTORNEYS 


I 1638 Woolworth Bldg., Dept. C, New York ! 
205 EARLE BUILDING WASHINGTON, D. C. | 


I Please send me your Free Book, ‘‘Hov to Obtain a | 








Patent,”’ and your ‘‘Record of Invention Form.’ 
" SEIN “oils ochahsscdondsiesidhcqndibbestindansabebasekdeibiasacatsdantbeadanindtininededatesdiotis | 
IIIS . sccncdaquniaiehaliciedbannsebasiitlleinsaneeniesninanddassaiamsngieseeadsensineessiiah l 














st MINIATURE MODELS 
ZY of HISTORIC SHIPS 


Realistic, hooptifulls decorated. 6-inch Modelsof 
celebrated ships of balsa wood, anyone 
can doit. Kits containall materials for making 

and decorating: also Plans-Instructions; 
everything complete. 


The SANTA MARIA 


and your choice of any one of the 
fofowing: Constitu- 
tion, Fing Cloud, & fOF 


Half Moon, May- 60c 












Grinding a Mowing 
Machine Sickle 


L. M. RokEHt 


New York State College of Agriculture 


NE of the recurrent jobs during the hay- 
ing season on farms is that of grind- 
ing and repairing the mowing machine 
sickles. Uusually two men are needed to do 
the grinding with a grindstone, one to turn 
the stene and the other to hold the sickle. 


Fig. 1. Sharpening 
a mowing machine 
sickle on a motor- 
driven grinder de- 
signed for farm usé 


=* 





On farms where electric current is available 
the motor-driven grinder has displaced the 
grindstone, and one man can do it in less 
than half the time required with a grind- 
stone. 

A grinder that has the grinding wheels at- 
tached to the motor shaft is not suited for 
this and other farm grinding. The motor 
interferes with holding the sickle and other 
work to the wheels. The machine shown in 
Fig. 1 is especially designed as an all-pur- 
pose farm grinder. The motor is back and 
down where it is out of the way, and the 
power is transmitted with an endless V-belt. 

For sickle grinding, the regular grinding 
wheel, which is 1 by 6 in. and on the left 
end of the shaft, is removed, and the beveled 
sickle grinding wheel is placed on the right 
end of the shaft. 

The sickle is held firmly in both hands 
on the wheel so that the right side of one 
section and the left side of the one next ad- 
joining are ground at the same time. It is 
held on the stone lightly and moved back and 
forth. Holding it lightly prevents heating 
the section excessively. The sparks from the 
grinder will indicate where the grinding is 
being done. A sickle needs to be worked or 
pushed far enough up on the stone to grind 
down where the sections meet. It should not 
be drawn down so far as to grind or round 
off the tips of the sections. The grinding is 
continued until the sections are brought to 





flower or Spanish 
Galieon............... 

Send 3c for Magazine- Bulletin of 
Airplane and Ship Models. 
WEAL AEROPLANE & SUPPLY CO., Inc. 
28 West 19th Street, New York. 








New Ideas now Salable 


Before Patenting 





Better industrial conditions now beginning. 
Have you a good invention for sale? 


| 
Hi Chartered Institute of American Inventors 


559 Barrister Building Washington, D. C. 
“*World’s Largest Organization of Inventors” 





Always mention PoruLAR SCIENCE 
MOoNTHLY when answering adver- 


tisements in this magazine. 


92 @ This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 

















Fig. 2. Tightening rivets on the head of 
a sickle bar. The anvil is a railroad rail 





an edge. The wire edge may be removed 
with an oilstone, but it is not serious if not 
so removed as it will disappear when the 
sickle is put into service. 

A long sickle is too heavy to hold while 
grinding near an end. The weight may be 
carried on a stand placed under it or by a 
rope sling hanging from above. 

By this method, a 6-ft. sickle can be 
ground in less than 30 minutes, and tests 
have shown that the sickle cuts better and 
stands up longer than if ground with a 
grindstone. 

The special wheel for sickles should not 
be used for other work, as it is apt to get 
out of the proper shape for sickle grind- 
ing. At the close of the haying season, this 
wheel should be removed from the shaft and 
stored until again needed. If the wheel gets 
out of round or the surface irregular, it may 
be brought back to correct shape with an 
emery dresser. 

If sickle heads become loose and need to 
be tightened or replaced, the rivets are 
placed from the bar side and riveted on the 
head as shown in Fig. 2. A piece of railroad 
rail makes a serviceable anvil for this work 
and for other farm purposes. 

A good way to remove a section is to 
place it in a vise and, with the bar of the 
sickle resting on one vise jaw as in Fig. 3, 














Fig. 3. Removing a section from a sickle 
by shearing the rivets with hammer and vise 


deliver a firm blow with the hammer on the 
edge of the section directly over the rivet. 
This shears the rivet, and the section drops 
out. 

When riveting a section in place, the rivet 
should not be hammered down flat, or the 
edges will protrude so as to catch and drag 
hay lengthwise of the cutter bar. This in- 
creases friction and draft. The ball end of 
a ball peen hammer is used for this work. 
The blows are directed as shown in Fig. 2, 
and a smooth, round head is the result. 


What farm repairs would you like Mr. 
Roehl to discuss next in this series? Please 
address your suggestions to the Home Work- 
shop Department. 


FIREPROOF COATING FOR 
WOODEN ASH TRAYS 


AFTER making a wooden model on several 
occasions, I have found that if it were lined 
with glass or metal it would serve as a 
fine novelty ash tray. Because of the irre- 
gular shape, it was impossible to use glass 
and impractical to make a regular metal 
lining. I discovered an inexpensive way of 
making linings simply by applying high- 
grade iron cement mixed with just enough 
water to make a stiff putty. Cover the in- 
side of the model with a thin layer. I used 
this method to line the old well model de- 
scribed in a previous issue (P. S. M., Dec. 
31, p. 84).—-Harry ScuMiIpt. 
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SAVE OIL AND PAY 


FOR REPAIRS 
(Continued from page 56) 


car at thirty miles an hour. If you should step 
it up to sixty, you’d use just about seven times 
more oil than you’re using now. That’s one 
of the things that makes speeding expensive.” 

By this time they had reached the driveway 
to the Model Garage. Waving a greeting to 
the odd-job boy who was taking care of the 
gas and oil trade over the holiday, Gus opened 
the door of the car. 

“Come on in with me, Paul. It’ll only take 
a second and I think I can show you some- 
thing interesting,” he said. 


HEN they were inside, the gray-haired 

mechanic pointed casually to a small 
roadster partially dismantled in the center of 
the floor. 

“What’s that, a wreck ?”? Mathews asked. 

“It’s a wreck all right, but not the kind 
you’re thinking of,’”’ Gus said. “That’s a sam- 
ple of what bad oil will do to a motor,” he 
added, poking the cylinder head. “Carbon’s 
crusted a quarter inch thick on the head and 
pistons. The rings are black and the valves 
are chewed and pitted. Besides that, the 
bearings are worn and the cylinder walls are 
scorched. And take a look at the crankcase; 
it’s chuck full of gum and goo. 

“The baby that owns that car saved plenty 
using cheap oil but it’s going to cost him about 
eight times what he saved to get the buggy 
back in shape. Pretty expensive oil in the 
long run, I’d say.” 

“Gosh, this oil business has got me,” 
Mathews exclaimed. ‘“You’ve got to have oil 
and it’s got to be good. Yet, you can’t tell 
whether an oil is good or not until you’ve tried 
it—and then it’s too late. What the dickens 
can a dumb-bell like me do?” 

Gus grinned. “That’s easy,” he replied. 
“Just buy a recognized brand of oil of the right 
rating for your car from a dealer you know 
won’t cheat you. You can’t save yourself 
any money by buying cheap oil, but you can 
do it by being careful. For instance, don’t 
use the choke more than necessary. Don’t 
idle the engine or run it at top speed for long 
stretches. Don’t flush out your crankcase 
with kerosene and never run your car unless 
it’s in the pink of condition. Of course, you 
want to use the oil that has the right viscosity 
for your motor in summer and winter.” 

“Gus, one thing has been bothering me ever 
since I bought my first car.” Mathews con- 
fessed. “What earthly good is that oil pres- 
sure gage on the dashboard?” 


GUESS most car owners think it’s just 

part of the decorations,” Gus joked. “But 
if you know how to use it, you can tell a lot 
about your oil system. If the gage reads high, 
your oil may be too heavy or the oil line may 
be clogged. If the pressure shows low, the oil 
is probably too thin, unless there’s a leak or 
the line’s clogged. A fluttering gage needle is a 
warning that the oil is low.” 

Glancing slyly at Mathews who stood 
studying the gage, Gus said, “I guess I’ve 
beefed enough. It’s about time we were go- 
ing back along the Pike to pick up your oil.” 

“Not my oil,” Mathews declared solemnly. 
“T use only good oil in my car.” 


WESTERN HORSE THIEF 
USES MOTOR TRUCK 


CATTLE thieves that ride in motor trucks are 
the latest type of outlaw reported from the 
West. Horses, cows, and hogs have been stolen 
in this way, the trucks pulling up beside a 
field, hastily taking on a load of animals, and 
then disappearing down the highway at top 
speed. One truck-using horse thief was recent- 
ly captured at Grand Island, Nebr., after hav- 
ing driven his load of animals 250 miles. 





tect it with a U. S. Government Patent. 


AT ONCE! 
must proceed in order to secure Patent protection. 


I Serve You in 
Secrecy 


You can communicate 
with me in_ perfect 
confidence. Any draw- 
ings, sketches or let- 
ters you send me will 
be kept in strong, 
steel, fire-proof files, 
that are accessible 
only to authorized 
members of my staff. 
I have served inven- 
tors located in every 
state in the Union. 

















“Record ae My service is prompt, 
FRE you act careful, efficient. Your 
pa I will first step—the move 


you should aoe fe 
day—is to 

THE COUPON FOR 
MY FREE BOOK. 


send you this: valuable Record 
of Invention blank absolutely 
FREE. It may help you 
to prove your right to your 
invention later on. 


Clarence A. O’Brien 


Registered Patent Attorney 
WASHINGTON, D. C. 





PATEN 


Small Ideas May Have Large This FREE 
Commercial Possibilities 


If you hope to realize profits from your invention, you must pro- 
Otherwise you may find 
that all your time and labor have been lost, because it often 
happens that other inventors are working on the same idea. IF 
YOU HAVE AN IDEA, TAKE STEPS TO GET A PATENT 
Your first step is to gett my FREE BOOK. It tells 
you in simple, plain language just what you must do, how you 
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Clarence A. O’Brien, Registered Pat- 
ent Attorney, 88-Y Adams Build- 
ing, Washington, D. C. 

Please send me your free book, ‘‘How to Obtain a 


Patent,’’ and your ‘‘Record of Invention’’ form with- 
out any cost or obligation on my part. 





(Important—Write or print plainly) : 


TITTITITITITITITITITITCOCC COLL 








PATENTS—TRADE MARKS 


All cases submitted given my attention by 
members of t 


Information and Booklet Free 
LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
815-15th St. N. W. Suite 413, Washington, D. C. 











Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER MFG. CO. 
183-D Enright, St. Louis, Mo. 





The American Toy Exchange 


offers opportunities for an independent and 
profitable business manufacturing American- 
Made-Toys. If you have a small space to use 
as a workshop and are interested in Toys and 
Novelties you can with a small outlay start in 
this new Sno which, in spite of hard times, 
offers an exceptional chance to the right man. 
For free advice and information apply by writ- 
ing to 

American Toy Exchange, 41 East 42nd Street, New York 











This Book Has Helped 
Thousands to Success, 
The Real Estate Educator 


The New Revised Edition, contains Questions and 
Answers; Brokers’ License Law; Dictionary of Words 
and Phrases in Real Estate and Construction; How 
to Appraise Property; Law of Real Estate; How 
to Advertise Real Estate; Legal Forms; Commissions 
to Agents; ‘‘Don’ts’’ A Contracts, etc. 288 pages. 
Cloth. Postpaid $2.0 
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PATENTS SECURED 
Trade-Marks Registered 


I offer you the advantages of my 35 years 
experience as a patent lawyer and assure you of 
personal pry to your busines. 

ERMS REASONABLE. 


Boek and ee ag Free. 


L. F. RANDOLPH 


_340 Victor Building 


=e Washington, D.C. 
EARN MONEY AT HOME! 


= Invest your spare _— in pop eee 
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 ——— ship models. 
FS a \\ _—~ B.S. Quality con- 
We. NSS SS 

s \ 4 \ a) ] Hulls come fully shaped an 
= - Se — sanded. ‘‘Go fdep Hind” 
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historic models and parts 


ROY HANCOCK 
323 S. Douglas fve., Portsmouth, Va. 
Always mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 
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Many other Future Government 
[Jobs coming. MEN—WOMEN 18 to 50 





a Address 


NMENT JOBS 


$158 to $225 a Month 
MAIL COUPON BEFORE YOU LOSE IT 
PFPesssee ee eeee = 
FRANKLIN INSTITUTE, Dept. K274 
Rochester, N. Y. 


a. Rush to me without charge—copy of 32- -page 
k, “‘How to Get S. Government Jobs,’’ with 

a fie of future Jobs and full particulars telling how 
to get them. 
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ott Hotel Cleveland 
the pleasant comforts 
of a fine club are 
combined with every 
service of the most 
modern hotel. In the 
heart of the city, 
Hotel Cleveland can 
be reached by covered 
passage from the 
Union Passenger 
Terminal and from a 
modern 2000-car 
garage. 





1000 rooms, every one with bath. From 
$3 single, $4 double. Servidor Service. 
Floor Clerks. Three restaurants, includ- 
ing popular priced Coffee Shop. 


HOTEL CLEVELAND 
MER: uty CMe > RS 








Yrcat SEA ‘BOAT SALE 


INBOARD 
RUNABOUT 
Now- 





Powered with Lycoming 45 H.P 


marine motor. Electric lighting and 





starting. Puncture ° proof Armco 


WRITE 


TO DAY able air chan nbers. All complete. 
for Descriptive Folder Speed, luxury, comfort. 


M U LLI NS MANUFACTURING CORPORATION 


Boat Division 65 Mill Street Salem, Ohio 


Iron construction with non-sink- 











Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 


Science Monthly, Circulation anager, 381 Fourth 


Avenue, New York. 





OWN THIS BUSINESS 


Our Coin Telescopes are 





making big money for 
owners. No skill, no over- 
head. Just place in good 
location and crowds line 
up to drop in dimes. Ex-Gov. 
Al Smith writes, “‘Our 2 
on Empire State Building 
paid for themselves in 

days; making fine profits. 

Chicago Fair has 47; Geo. 
Washington Bridge, _ ete. 


Attendant unnecessary. Thief- 
proof, weather-proof. Wherever crowds gather, these new 
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RAISING TROPICAL FISH BIG INDUSTRY 


(Continued from page 27) 


stance here is an aquarium divided into halves 
by a glass partition. Swimming rapidly back 


| and forth, but separated by the partition, are 


two identical fish. Each is flesh-colored, each 
enveloped in what seem to be luxuriant fringes 
or manes of bright red that resemble some 
exotic water plant. These make constantly 
shifting patterns, as the fish tear back and 
forth. Now and then they stop, glare through 
the glass at one another or butt their heads 
against it. They seem eager to fight. 

So they are, for they are two male Siamese 
fighting fish, who had to be separated to keep 
them from engaging in death struggle. They 
are but following nature, since for many years 
Betta splendens, one of the most pugnacious of 
tropical fish, has been bred for battle. He is 
a hybrid, and his abundant and wavy tail 
and fin formations are a somewhat artificial 
product. They help make more spectacular 
the combats in which he loves to engage. 


N SIAM, men train fighting fish like prize- 

fighters, exhibit them in individual tanks, 
seeking a challenger. Then, when a match is 
made, the fight takes place in a large tank, 
elevated in the center of the crowd. Amid 
cheers, boos, and wagers, in a swirl of bright- 
colored bodies, veil-tails and fins, the fight 
rages, until the teeth of one have brought 
death to the other. 

The rage for tropical fish has brought this 
Siamese custom to this country and fish fights 
have become popular. People are talking of 
replacing Betta splendens with a larger fighter 
from Guatemala, said to be more vicious. 

Here in another tank, is an even rarer tropi- 
cal fish, the mud springer, found in Africa. 
It looks like a bullfrog’s head on a dragon- 
fly’s body. It has neither legs not feet, but 


with powerful pectoral fins, hops over the 
muddy ground at the water’s edge. It digs 
holes in the shore, and darts out to catch 
insects flying in the air. 

Here, in a near-by tank, is an interesting 
visitor from Singapore and Sumatra, the Red 
Rasbora. This is, at the moment, one of the 
most popular tropical fish in America. About 
two inches long, its coloring is gorgeous. You 
may want some for your aquarium. Children 
delight in watching the female Rasbora swim 
about until she finds a plant with large leaves. 
To the underside of the leaves she fastens the 
eggs she has been carrying. 

That trick does more than get rid of the 
eggs. It hides them from cruising hungry 
fish who may even include the parents. They 
have been known to stoop to cannibalism. 

Having got your fish into your aquarium, 
how will you feed them? All sorts of food 
can be bought at the place where you got 
the fish, including prepared foods that are a 
sort of rice-flakes, or that have been treated 
with ultra-violet rays. Prepared foods are all 
right, though the best is living food; larvae, 
tiny insects, and worms. 

Don’t put more food in the water than the 
fish can eat. It will simply poison the water. 
Another don’t: Don’t try experiments to make 
tropical fish spawn. If you keep the fish well 
fed, and the tanks clean, the chances are they 
will increase and multiply. If they don’t, get 
some new fish. And a final tip: Don’t put 
the aquarium on a window sill, especially if 
the window sill is just over a radiator. An 
aquarium should have neither extreme heat 
nor draft. It needs light, but not direct sun- 
light. If you want to get the most enjoyment 
from watching your finny pets, the light 
must strike the aquarium from behind you. 


TESTS WITH HOUSEHOLD AMMONIA 


(Continued from page 49) 


menting with the nitrogen you collect, you 
will find that it is a very inactive gas. The 
fact that you can collect it over water shows 
that it is not particularly soluble. Carefully 
raise a glowing splinter of wood into an in- 
verted bottle of the gas and you will find 
that the ember is extinguished. Nitrogen gas 
neither burns nor supports combustion. 
Further tests will show the gas to be tasteless 
and odorless. 

In fact, nitrogen does not combine readily 
with many substances and its compounds are 
easily decomposed. The ease and violence 
with which most of its compounds break 
down are well illustrated by two common 
nitrogen-containing substances—nitroglycer- 
ine and gun cotton. 

Ammonia and ammonium salts offer 
many other interesting and _ instructive 
experiments to the home chemist. The hy- 
droxides of many metals, for example, can 
be formed by adding ammonia water (house- 
hold ammonia will do) to solutions of the 
metals. Such solutions as copper sulphate, 
lead nitrate, iron chloride, iron sulphate, 
nickel sulphate, cobalt compounds, alum, and 
magnesim sulphate (Epsom salts) lend them- 
selves well to this experiment. 

The hydroxides form as curdy, jelly-like 
precipitates. In some cases they are so thick 
that the test tube in which they are made 
can be inverted without spilling the contents. 

In these experiments, it is interesting to 
note that the precipitates of copper, nickel, 
and cadmium hydroxides will dissolve when 
more of the ammonium hydroxide is added 
to the. solution. In the case of the copper 
sulphate, the resulting liquid will take on a 
deep azure blue color. If very strong ammoni- 
um hydroxide is used in the precipitating and 
dissolving processes, the blue solution will dis- 


solve tiny bits of paper. This particular 
property has been used in the manufacture of 
artificial silk. 

By adding water to a mixture of ammonium 
nitrate and zinc dust the experimenter can 
produce a small spontaneous flame. As the 
water is added, the mixture will bubble and 
smoke until it finally burns. Care must be 
taken, however, not to add too much water. 


S A safeguard, the mixture can be placed 

on the tin cap from a preserve jar and 
newspaper can be spread on the laboratory 
table to catch the chemicals should the mix- 
ture spatter. 

No discussion of ammonia gas would be 
complete without some mention of its com- 
mercial uses. The most important uses of 
ammonia are as a refrigerating agent and for 
the preparation of ammonia water. Large 
quantities of ammonia, however, are also used 
in the manufacture of sodium carbonate, am- 
monium salts, and nitric acid. 


SNOW EROSIONS STUDIED 


SNow erosion as a menace to wheat farms 
of the Northwest is being studied by experts 


of the U. S. Department of Agriculture. It | 


has been found that where snowdrifts collect 
in the winter, soil is washed away by water 
from the melted snow when spring thaws 
set in. Because it is a common practice in 
the wheatlands to plow the ground in the 
fall, snowdrift erosion is particularly rapid 
there, the water easily carrying away the small 
particles at the top of the furrows. The north 
side of hills, where the snowdrifts are deepest, 
are most affected by the erosion. Methods of 
combating this type of soil thief are being 
worked out by the government investigators. 
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States outlined by lights that flare or fade 
under switch control. The leading countries 
with which Uncle Sam trades are designated 
by colored lights. Tiny miniatures of freight- 
ers and ocean greyhounds, moved by electric 
motors, pass along the established ocean lanes 
between this country and foreign ports. 

Models of battleships, cruisers, and de- 
stroyers patrol the ocean, blockade strategic 
harbors, and go through the routine of war 
time precautions at sea. The animated spec- 
tacle, operating on a controlled time sequence, 
reproduces the activity of the Navy both in 
peace and war. For the first time in history, 
these stirring nautical maneuvers are fully 
reproduced in miniature. 

Another naval exhibit emphasizes the 
changes in design and construction that have 
taken place during the 150-odd years that 
have elapsed since John Paul Jones fought 
in sailing ships. Six models of sailing ships 
cruise a tiny sea, side by side with half a 
dozen modern battleships. Seaplane and plane 
carrier models, a miniature Akron, cutaway 
models of the latest marine engines, the de- 
velopment in ship propulsion and improve- 
ments in propellers, naval weapons, bombs, 
projectiles, airplane appliances, and safety de- 
vices complete the display. 


REALISTIC model will illustrate the 

damage done by vast swarms of grass- 
hoppers in a field of corn. An artificial grass- 
hopper, thirty inches long, is mounted in the 
foreground and an illustrated text describes 
the insect’s life cycle and tells how the pest 
can be controlled. 

A full-scale reproduction of the interior of 
a modern ocean liner, equipped with the in- 
struments and apparatus of the wheel room, 
offers a striking contrast to the model of the 
forecastle of a schooner of the type in use at 
the time of the Mexican War. 

An exhibit by the Census Bureau of the 
Department of Commerce consists of a large 
statistical chart which signals the increases in 
our population that occur at twenty-second 
intervals during a selected day. In addition, 
lights flash on and off to record the fluctua- 
tions in births and deaths, and in emigration 
and immigration. A battery of tabulating 
equipment will show how the census data are 
handled, counted, sorted, and tabulated by 
machinery. 

Puppet figures will re-enact the dramatic 
rescue work of the Bureau of Mines experts 
in mine disasters and demonstrate how first 
aid treatment is given to the injured. 

Airports and the network of commercial 
airways will be shown ona large electric back- 


UNCLE SAM’S EXHIBITS AT WORLD’S-FAIR 


(Continued from page 11) 


ground map. A full-sized radio beacon will be 
operated by remote control, and nearby the 
teletype machine, now used by the Weather 
Bureau and Department of Commerce in 
sending out flying weather maps, will be in 
operation. 


NCLE SAM’S hundreds of exhibits will 

give a clear-cut idea of the far-flung 
activities of his scientists. There will be, for 
instance, a demonstration of finger printing 
as used in crime detection. A tiny reproduc- 
tion of Old Faithful will show how a geyser 
works. In miniature, the visitor will see a 
modern live stock farm in successful operation. 
Models of coal and metal mines, of oil fields, 
of storage dams, and hydro-electric plants will 
supply a graphic picture of these giant in- 
dustries. 

Paintings and models will show transporta- 
tion methods in Alaska, salmon fishing, and 
gold mining in the frozen North, the cabin of 
an Alaskan trapper, and the garments he 
makes from reindeer skin. 

The accurate and world-wide methods of 
collecting and reporting crop conditions will 
be shown, along with the work of experts in 
solving problems for the dairymen of America. 
In an aquarium will be seen specimens of all 
our commercially valuable fish and the man- 
ner in which they are killed and packed. 

A mysterious old Mayan temple in the 
Yucatan jungle has been recreated as head- 
quarters of the national exhibit of the Indians. 
Models illustrate the tribal life and surround- 
ings of the Indians of the woodlands as well 
as the buffalo-hunters of the plains. Wig- 
wams, tepees of bark and skin, adobe homes 
of the Pueblo dwellers, the earth-covered 
hogans of the Navajos are all faithfully re- 
produced. Another display depicts the arts 
and crafts of civilized redmen, their success 
in the trades and agriculture and their present 
self-supporting ability. 

The bill authorizing the participation of 
the federal Government in the Century of 
Progress exposition placed the work of creat- 
ing and assembling the exhibits in charge of 
the Secretaries of Commerce, Agriculture, and 
State. Harry S. New, former postmaster- 
general, was appointed commissioner with 
Colonel W. B. Causey as assistant commis- 
sioner. Congress appropriated $1,000,000 to 
finance the national show. Approximately 
$200,000 was expended on the design and 
construction. of the temporary Federal Build- 
ing on the exhibition grounds while about 
$500,000 has been used in planning and build- 
ing the exhibits that show what Uncle Sam 
does for the general public, and how he does it. 


AMAZING SKILL WITH STRINGS GIVES 
LIFE TO MOST FAMOUS PUPPETS 


(Continued from page 22) 


is carried together with more than a ton of 
extra heads, legs, arms, cloth, and wire. Ex- 
pert doll surgeons make rapid repairs upon 
injured actors while the company is on tour. 

When the troupe of marionettes moves from 
one city to another, a hundred packing cases 
are required to hold the equipment, the little 
actors, and their specially-designed costumes. 
Each puppet is packed in its own cloth bag. 
Each wig and head goes in its individual con- 


TONS OF CANDLES 


SEVEN tons of candles a year, an English 
electrical engineer has computed, would be 
required to provide the same amount of il- 
lumination in the average small house that is 
now obtained from electric bulbs. With 
candles at ten cents a pound, he figures the 
average weekly bill for candlelight would 





tainer. And the costumes for the 800 members 
of the cast travel in large cases of special 
construction. 

Vittorio Podrecca, the organjzer of “The 
Theater of the Little Ones,” began assembling 
this amazing company of puppets in 1916. 
Since then, he has taken his troupe of ani- 
mated dolls around the world. During the 
present tour, they will visit the main cities 
of the United States. 


TO LIGHT HOMES 


be twenty-two dollars in winter and eight 
dollars and forty cents in summer! If candles 
were used to provide the same illumination 
now derived from electric equipment on sub- 
way trains, he reports, two tons of candles 
would have to be loaded on each train each 
morning. 









THE GATEWAY 
TO PROFITS 





Your invention may have big 
commercial possibilities. But re- 
member, to get the full benefits 
of your invention, you not only 
have to invent it—you have to 
patent it. Without the protection 
of a U.S. Patent you cannot hope 
to reap the financial rewards that 
may be rightfully yours. 


WE HELP YOU GET A PATENT 


For 35 years we have been serving inventors 
in all parts of the U. S. The skill and ex- 
perience of our large staff of patent experts 
is at your disposal. We understand Patent 
Law—we know Patent Office practice— 
and our main office is right in Washington 
where we are in daily touch with the Patent 
Office. Thousands of inventors know and 
endorse our service and we offer this same 
service to you. 


STRICT SECRECY—PROMPT ACTION 


i. All communications with our clients are 

held in the strictest confidence. Our charges 
are reasonable and we extend the conven- 
ience of deferred payments if desired. 


Delays are Dangerous 
in Patent Matters 


Send for FREE BOOK Today 


Don’t run the risk of disappointment and 
loss by failing to act promptly. Send im- 
mediately for this big, FREE book “How 
to Obtain a Patent” which tells you how 
to proceed and how we can help you. 
There’s no obligation—mail the coupon now. 

















FREE—Record of 
Invention Blank. 


This form, when prop- 
erly filled out, will 
enable you to prove a 
date of invention prior 
to the date your ap- 
plication is filed in 
the Patent Office. Our 
book “How to Obtain 
a Patent” tells you 
how to use it. 


VICTOR J. EVANS & CO. 


Fstablished /898 
RECISTERED PATENT ATTORNEYS 


MAIN OFFICE: 646 FF Victor Building 
Washington, D. C. 
Branch Offices in principal cities 


Please send your FREE Book—‘“How to 
Obtain a Patent” and your “Record of In- 
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country, similar operations have since been 
performed with encouraging results. 

Below the pancreas are the two adrenal 
glands, perched like a cocked hat, one on the 
upper pole of each kidney. Hardly bigger 
than large beans, they secrete one of the most 
powerful drugs known to man, adrenalin. One 
part adrenalin in 330,000,000 parts water can 
still be detected in the laboratory. Normally, 
the proportion of adrenalin in the blood is 
about one part in one billion. It is the fight- 
ing drug, released into the lifestream by emo- 
tions of anger and fear. It speeds up the heart 
and contracts the blood-vessels near the skin, 
thus increasing the supply to vital organs. In 
medicine, adrenalin is sometimes employed to 
stop hemorrhages and, under dramatic cir- 
cumstances such as were described in an 
earlier article of this series, to bring back to 
life patients whose hearts have stopped on 
the operating table. 


OT long ago, three American scientists 
discovered adrenalin in the warts on the 
heads of five species of toads. Heretofore, the 
adrenalin used in hospitals was extracted from 
the glands of cattle, hundreds being required 
to produce enough for the people who needed 
it. It is predicted that special toad-farms 
may be established in the future for the pro- 
duction of this valuable drug. 

When anything upsets the proper function- 
ing of the adrenal glands in the human system, 
the body undergoes strange and startling 
changes. Women, for instance, grow beards 
and develop bass voices. One of the most 
remarkable operations I remember stopped 
a pair of runaway adrenal glands that were 
increasing the weight of a twenty-three-year- 
old girl 125 pounds a year. 

She weighed 335 pounds when she came to 
Dr. Harry Koster, of Brooklyn, N. Y., in 1929. 
Her weight had almost tripled in the preced- 
ing years. He made an examination and dis- 
covered the cause was over-active adrenal 
glands. On the operating table, he made an 
incision through the thick muscles of the 
back and exposed the right kidney. The 
adrenal gland attached to it was three times 
its normal size. He removed it entirely and 
closed the wound. 

The result was that the girl began to lose 
the abnormal fat as rapidly as it had de- 
veloped. In the first month, without any 
dieting, she lost twenty-five pounds. During 
the rest of the year, she reduced at the rate 
of about fifteen pounds a month and in the 
end became normal size again. In addition, 
her health was greatly benefited. 


B* SEVERING the nerve leading from the 
brain to the adrenals, Dr. George W. Crile, 
famous Cleveland, Ohio, surgeon, has recently 
been able to achieve astonishing results. 
Stomach and intestinal ulcers were cleared 
up, exophthalmic goiters were made to sub- 
side, and high-strung, nervous people were 
calmed down through this relatively-simple 
operation. 

Few branches of surgery have made greater 
progress in recent years than that which deals 
with the pituitary, a gland about the size of 
the tip of your little finger which is locked in 
a bony box at the base of the brain near the 
center of the skull. It would seem to be the 
most difficult place in the world to reach with 
instruments. Yet, in emergencies, skillful sur- 
geons, today, remove the gland entirely. 

An inactive pituitary in childhood makes 
a dwarf; an over-active one produces a giant. 
When Magrath, the famous Irish giant, died, 
a post-mortem revealed that he had a pitui- 
tary gland as big as a hen’s egg. Dinosaurs, 
a study of their skulls has indicated, possessed 
enormous pituitary glands. Sometimes, the 
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Gland Operations Effect Marvelous Cures 


(Continued from page 36) 


pituitary alters the speed with which it manu- 
factures the chemical it secretes into the blood 
with the result that people grow in spurts. The 
most remarkable instance of a pituitary sud- 
denly speeding up its action is the case of 
Geoffrey Hudson, the English dwarf. 

When he was eight years old he was a little 
more than twelve inches high. He remained 
about a foot and a half tall until he was 
thirty. At that age he was captured by 
Turkish pirates and the privations he suffered 
are thought to have affected the action of his 
pituitary gland. For, he suddenly began to 
grow, more than doubling his height. He 
attained three feet nine inches before the 
spurt stopped. ~ 

When the pituitary is affected during adult 
life, a rare disease known as acromegaly some- 
times results. The hands and feet of the af- 
flicted person begin to grow. Enormous gloves 
and shoes have to be made to order. At the 
same time the bones of the face enlarge, the 
cheekbones and forehead bulging and the 
lower jaw protruding. A delicate operation, 
reaching the pituitary, is necessary to halt 
the disease. 


VEN more delicate are operations upon 

the pineal gland, buried deep in the brain 
stem near the base of the skull. When a 
tumor forms upon this gland, bizarre symp- 
toms result. The most striking is precocious 
sexual development. I recall one case in 
which a boy six years old was as fully de- 
veloped as a seventeen-year-old youth as the 
result of such a pineal gland tumor. Unless 
the skill of the surgeon can remove such 
tumors, their pressure upon the internal fluids 
of the brain causes headache, blindness, and 
death. 

The sex glands, both in men and women, 
secrete a hormone that is responsible for the 
traits of manhood and womanhood respec- 
tively. When the hormones formed by these 
glands are lacking, one is apt to become pre- 
maturely old. This is the fact behind various 
operations that have been performed in the 
hope of rejuvenating prematurely old people. 

Most famous of all the surgeons who have 


Giant Horn for Turbine 





This piece of apparatus, looking like a horn 
upon which a giant might play, is really part 
of a water turbine for a hydroelectric plant. 
Water, rushing through it, spins the blades. 
It is 17 feet high and weighs 77,000 pounds 


performed such operations is Dr. Eugen 
Steinach, of Vienna, Austria. His technique 
consists in tying off the duct leading from the 
male gland, thus permitting the hormone- 
secreting parts of the gland to flourish and 
increase the amount of the chemical poured 
into the bloodstream. 

Other surgeons, including the French scien- 
tist, Dr. Serge Voronoff, follow the practice 
of transplanting human or animal glands. 
Only last year a rejuvenation miracle was ac- 
complished in a hospital in Belbeis, Egypt, by 
two Egyptian doctors. They transplanted a 
gland from'a young man of twenty-five to 
an elderly man of ninety. A painful condi- 
tion required that one of the younger man’s 
glands be removed. The surgeons grafted it 
under the skin of the senile patient who was 
very weak and trembled constantly as aged 
people are quite likely to do. 


HE graft took in a week’s time and a 

most amazing change came over the old 
man. The wrinkles of his face were greatly 
diminished. The hair on his scalp became 
thicker. The trembling stopped. His appear- 
ance was so altered that friends failed to 
recognize him. Moreover, his mind became 
more alert and he felt more masculine in 
every way. 

After a successful operation of this kind, 
the patient looks and feels younger. He enjoys 
life more. But such rejuvenation does not 
prolong life nor does it diminish the hardening 
of the arteries that accompanies old age. 

Recently, Dr. H. Lyons Hunt, of New York 
City, has been relieving nervous and senile 
women, suffering from a deficiency of their 
sex glands, by grafting in glands obtained 
from freshly-slaughtered sheep. 

An astonishing operation, which enabled 
a woman to become a mother after her sex 
glands had been removed, is on record in an 
eastern hospital.~Because of extensive pelvic 
inflammation, it was necessary to remove the 
glands and their tubes. As both the woman 
and her husband earnestly desired a child, 
the surgeon, Dr. William Seaman Bainbridge, 
carefully examined the organs he had removed 
in the hope of finding a morsel of healthy 
gland. 

His search was rewarded. Discovering a 
piece hardly larger than the end of a little 
finger, he grafted it on the stump of one of 
the tubes. A year and a half later, the woman 
bore a healthy child. 

Almost surpassing belief is another case 
reported by Dr. R. T. Morris, of the Post- 
Graduate Hospital, New York City. A wom- 
an whose sex glands had been removed bore 
a child through the agency of another wom- 
an’s gland grafted inside her abdomen! 


ON THE day when Dr. Morris operated 
upon her to remove the diseased organs, 
another surgeon at the Post-Graduate Hos- 
pital was operating upon another woman. 
A painful condition made it necessary to re- 
move one of her glands and he offered it to 
Dr. Morris. The surgeon accepted it and at 
the end of his operation grafted a piece of 
this healthy gland, a little larger than a 
postage stamp, into the ligament which nor- 
mally holds the female gland. Four and a 
half years later, the woman gave birth toa 
healthy girl baby weighing seven and a half 
pounds. 

Such miracles of the operating room are 
growing more common each year. Researches 
are probing deeper into the mysteries of the 
human glands. Yet, in spite of the wonders 
already accomplished, surgeons know they are 
just beginning. No other branch of medicine 
offers more important or more dramatic pos- 
sibilities for the future. 
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FLASHLIGHT « RADIOc DRY CELL 


Eveready Batteries are made by National 
Carbon Company, Inc., the world’s larg- 
est manufacturers of dry batteries for 
every purpose. When you need a bat- 
tery ask for EveREADY, and be certain 





of the best that science can build or 

money can buy. National Carbon Co., 

Inc., General Offices: New York, N. Y. 
Unit of ry * and Carbon 


Union Carbide Corporation 





ATTERIES 





HELP WANTED! 


THERE is one inexpensive, 
sure way to know your flash- 
light will work when you need 
it. Load it only with Eveready 
Flashlight Batteries. Their 
power picks up — recuper- 
ates — when they lie idle! 
Ordinary batteries, with in- 
efficient wax-compound tops, 
permit excessive power-leak- 
age. But the tightly sealed, 
Eveready metal construction 
is practically leak-proof! 
Then, too, Eveready Flash- 
light Batteries are dated. You 
know, when you buy them, 
that they’re fresh and full of 
extra long life. Load your 
flashlight with Evereadys now 
..- so it will work when you 
need it! Only 10c each. 


EXTRA 
LONG LIFE 
BATTERY 





Be sure to see the Union Carbide and 
Carbon Corp. contribution to the basic 
and applied sciences, on both floors of 
the Hall of Science, Century of Progress 
Exposition, Chicago, June 1 to Nov. 1. 


Mail the coupon or write for this picture. 


NATIONAL CARBON COMPANY, Inc. 

Dept. PSM-6-33, 30 E. 42nd St., New York City 
Gentlemen: Please send me a full-color copy 

of “Help Wanted!” suitable for framing. I en- 

close 10 cents (stamps or coin). 
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TRYON SHACKLES 


must have a special lubricant 


The average lubricant does not effec- 


























tively protect the bearings of the Tryon 
shackle! This is one of the special 
points a station attendant should know 
but often forgets. 

Texaco Certified Lubrication pro- 
vides a specialized Texaco Lubricant 
for every type of shackle, and for every 
other part of your car. 

Ask for Texaco Certified Lubrication 
with Marfak. Texaco Marfak Grease 
stands out above every other grease lu- ‘ 
bricant on the market today. It is the 
longer-lasting, more effective chassis 
lubricant that stays on the bearings. 
There’s nothing to equal it. 

Texaco Certified Lubrication is scien- 


tific lubrication. See for yourself. 


THE TEXAS COMPANY e¢ Texaco Petroleum Products 
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... No part overlooked 












The Tryon shackle is radically different from other types 
of shackle. It has a reservoir through each bolt from 
which the lubricant is automatically supplied to conical 
bearing surfaces. It must have a special lubricant. 
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